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aooaptaoia aaita, pnarmaoauttcaJ oompoaitton Inpjradianta, 
wwrar or m wi oorrwiaoon wnn omar ainwai, vrwnuno* 
modulator*, ajio tau tt ta or vaccina*. Uathoda of tracing AIOS 
and matnocto of prawn ting or ttaatlng htfacbon by MTV ara alao 
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» — 

wvvcnpoon 

HIV PAOTEAM imHBITOM USCWt FOR THC TREATMEHT OF AJD* 

The present Invention Is concerned wtth compocndt which Inhibrt me proteesa encodsd by human 
krvnunoctaflctoncy vtrua (HfV) or pha/mecautica*y ecceptab* eats tharaof and are of veiua m the prevention of 
5 Infection by HIV. treatment of Infection by HfV and the treatment of the resorting acquired Immune deficiency 
syndrome (AIDS), tt aiao raiatea to pha/TneceutteeJ oompoattiona containing ma compound* and to a method 
of uaa of tha present compounda and othar agents for tha traatmant of AIDS. 

BACKGROUND OF THE INVEWTTON 

W A retrovirus designated human lmmunoc*f)dency virus (HfV) U tha etiotogica) agant of tha complax disease 
that tndudaa progressiva destruction of tha Immuna system (acquired immune deficiency syndrome: AIDS) 
and degeneration of tha centra* and peripheral nervous system. This virus was previous* known as LAV. 
HTLV-HI, or ARV. A common feature of retrovirus repacatton is tha eHenshre post-tranalatlonal processing or 
precursor potvprotetna by a vtrmty encoded protease to generate mature viral protaina required for virus 

15 assambly and function. Interruption of tNs processing appears to prevent tha production of normal* 
infectious virus. For example, Crawford. S. atal., J. Wot. 53, 899. 1965. demonstrated that genetic deletion 
mutations of tha protease in murine leukemia virus wrscn prevent processing of precursor structural proteins 
resorts m noninfectious viral pentdea. Unprocaaaed structural proteins also have been observed In clones of 
non-infectious HIV strains Isolated from human pattern*. These results suggest that inhibition of tha HfV 

20 protease represents a viaWa method for tha treatment of AIDS or tha prevention of Infection by HfV. 
Ruc*eotic*se<*>enc^cmV shows tr^ 
Nature. 313. 277(1985)]. Amino add sequence homology provides evidence that tha poj saquenca encodes 
reverse tfsnscrtptase, an andonuciaasa and an HfV protease pc*, H. etjd., EMBO J. 4. 1267(1965); Power. 
M.D. etal., Scienca. 231. 1567(1966); Pea/1. LH. ataJ. Nature 329. 351(1967)]. Applicants demonstrate that the 

25 compounds of this invention are tnhibftore of HfV protease. 

BRIEF DESCRIPTION OF THE INVENTION 

(^pounds of formula I. as herein defined, are diseased. These compounds are useful m tha inhibition of 
HFV protease, tha prevention of Infection by HIV. tha traatmant of infection by HIV and in the treatment of AIDS. 
30 either aa compounds. pnamiaceuticaJty acceptable sarts. pr»nr*ceutical composrtion ingredients, whether or 
not m combination with othar sntMrmis. immunomoduiatore. antibiotics or vaccinas. Methods of treating AIDS 
and methods of preventing or treating Infection by HIV a/a also disclosed 

ABBREVIATIONS 



Amino Acid/Residue 
D- or L-alanine 
D- or L-arginine 
B-cyclohexylalanine 
D- or L-cysteine 
glycine 

D- or L-histiuine 

L-isoleucine 

D- or L-leucine 

D- or L-lysine 

D- or L-methionine 



so 



Designation 
« Ala 
Arg 

Cal (Cha) 

Gly 
His 

50 

Leu 
Lys 
55 Met 
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Designation 

Hie 

Nva 

Orn 

Ph 

Phe 

Pro 

Sar 

Ser 

Sta 



Thr 
Trp 
Tyr 
Val 



BOC (Boc) 
BOH 

CBZ (Cbz) 

DNP 

IPOC 

OMe 



Aminp Acid/Residue 

L-norlcucine 

L-norvaline 

D- or L-ornithine 

phenyl 

D- or L-phenylalanine 

D- or L-proline 

sar cosine (N-methylglyc ine ) 

D- or L-serine 

stat ine, (3S , 4S )-4~amino-3- 

hydroxy-6-raethylheptanoic 

acid 

D- or L-threonine 
D- or L-tryptophan 
D- or L-tyrosine 
L-valine 

Protecting Group 
t-bu ty loxy c a r bony 1 
benzyloxymethyl 
benzyloxycarbony 1 ( car bo- 
benzoxy) 

2 ,4-dinitrophenyl 
isopropoxycarbonyl 
methyl ether (methoxy), 
except when it immediately 
follows an amino acid residue 
abbreviation and it 
represents methyl ester. 
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Pfltit n * tton 

OEt 



TBDMS-C1 



RCflttDt 

ethoxy, except when it 
immediately follows an amino 
acid residue abbreviation and 
it represents ethyl ester 
t-butyldimethylsilyl chloride 



HBT(HOBT) 
OMs 



Activating Group 
1-hydroxybenzotriazole hydrate 
methane sulfonyloxy 



DCCI (DCC) 
DPPA 



Condensing Agent 

dicyclohexylcarbodiimide 

diphenylphosphorylazide 



<BOC) 2 0 

DEAD 

MCPBA 

TEA 

TTA 



di-t-butyl dicarbonate 

diethyl azodicarboxylate 

3-chloropenoxybenzoic acid 

triethylamine 

trif luoroacetic acid 



BOP reagent 



B0P-C1 
DSO 



igents 

benzotriazol-l-yloxytris- 
(dimethyl-amino)phos- 
phonium hexafluoro- 
phosphate 

bis(2-oxo-3-oxazolidinyl) 
phosphinic chloride 
N, N'-disucrinimidyl 
oxalate 



EDC l-ethyl-3-(3-dimethyl- 

aminopropyDcarbodiimide 
hydrochloride 
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DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED EMBODIMENTS 

— tNa invention Is concerned v/tth the um of Compounds of Formula I. combinatwns thereof, or 

pha/rnaceutica#y acceptable ssltt hereof. In the inhibition of HIV protease, the prevention of infection by hiv 

the treatment ol Infaction by HIV and In ma treatment of tha r a suiting acquired immune deficiency syndrome 

(AlOS). Compounds of Formula I ara denned as follows: 

A-Q-B-B-J I. 

wherein A Is 

D 

. R»-f • whereJn R' Is 
s) Ci-4 aikyl either unsubatttuted or substituted with one or more of 
i) Ci-4 aikyl; 
U) hydroxy; 
Ui) carboxy; 

rv) halo wherein haJo Is F, O. Br, or I; except no haJo on carbon adjacent to carbonyl; 

v) amino; 

vi) Ci-j alkoxycsrbonyi; 
vil) Cut alkoxy; 

vW) -CONR*R» wherein R* and R* are tha same or drfferent and ara hydrogen. Ci.$ alky* or C,.$ aJkoxyaikyi or 
joined together either directty to form a 5-7 msmbsred heterocycle such as pyrrolidine or pipendyl. or through 
s heteroatom selected from N. 0. and S, to form a fr^ntmbwtd hatarocycla with tha nitrogen to which they are 
attached such as morphoiinyl, pipermzkiyl. or N-Ci.s aJkytp4p«rmziny1; 

ix) -NR*R»; 

x) -it -P-R 4 wherein, 

* 

R Is hydrogen or C1-4 aikyl, 
P Is 

0 S 0 NR 
II n II 0 
-C-, -C-, -S-, -C-, 
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and 

R 4 ts H. C10 aJtcyf* C1-4 sfcoxy. or NR*R*: 
xi) Cs.7 cydoaJkyt or C+.10 sryl; 

xM) 5 or 6 member** heterocyde, unsubstttutad or substituted with OH, NH. or Ct-* aikyl: or 
xM) aryt of 6-10 carbon atoms, either unsubstttutad or substituted with one or more of 
M halo, 

(b) hydroxy, 

(c) Ct-a •fcoxy, 

(d) Ci-a afcyi. 

(•) -NR*. wherein R Is defined above. 

(0 
0 

-cOR, 

(0) 
0 

•c-NRt. 
(h) -SOtNRt. 
(I) -CHtNRt. 

(I) 



-N-C-R, 
I 

R 
or 

(k) -p -SOjR; 
i 

x*v) OSIR'(R»)j: 

b) arrl of S-10 carbon atoms, either unsubstttutad or substituted with one or more of 
I) Ct-4 aikyl. 
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IS 



■) Ci-j afcoxy. 
m hydroxy, or 
tv) halo; 
v) *NRt; 
v0 

0 

-C OR. 
0 

•CNRt. 

vN) -SO3NR1, 

ix) -CHjNRj, 

x) -NflCOR. or 
li) -NRSOiR; 

c) 5 or 6 mambarad batarocycia as daflnad balow; 
21 R'-SOt*. axcapt R 1 l* not aryl. 

3) 



20 R 1 -N-S0 2 -. 



As 



30 



ri is H or Ci-a a*y( or Joinad togathar wttti R 1 •rm«r dtractty to form 5-7 mambarad hatarocycia such as 
pyrroWtnyl or piporttnyt. or through a halaroatom aaiactad from N, O. and S. to form a 6-mambarad 
hatarocycia wtth ma nitrogan to which may art attached such aa morphollnyl, piparazinyt. or N-Ct-3 alkyt- 
ptparaxtnyl; 



4) 



0 
u 

N-C-; 

1 e 



5) 

C 

R'-S-C- 



6) wrwrain q ts 1 or 2. 



45 



2 
II 



or 



50 wharaln 2 la O. S. or HH. and 
R* ts Indapaodantfy 

2) 



SS 



a 



iio 



3) -OR. wharain R la H. or C1-4 sikyt 

4) -NRt. 

5) Ci-4 a*ytons-fl": 

whsrsin n ts 0-5 and R t0 is tndapandantty 
65 a) rtydrogan. 
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b) hydroxy, or 

c) Ci-4-*flcyt; 
R" Is 

a) hydrogan 

b) aryt. unaubstitutad or substituted with ona or mors of 5 

I) hato. 

II) hydroxy. 

Ui) -NHj. -NO}, -NHR. or -NRj. 
wharstn R is 

H. or Ci-4 aJkyl. J0 

rv) Ci-4 alkyt. 

v) C1-3 alkoxy, 

vl) -COOR. 

vii) 

J nr.. 

viil) -CHjNR*. 
lx) 

0 

-CHaNHCR, 

x) CN. 

xi) CF». 
xii) 

0 

-NHCR. „ 
x*) try Ci-s sikoxy. 

xiv) sry, 

xv) -NRSOiR. 

xv*) -OP(0)(OR«)t whsr^n R, ia H or aryt, or 

xvH) ^ 
o 

-0- C -Ci-4 aJkyl substrrutad wrth ona or mors of amina or quaternary smins; 

c) 5 or 6 memborad heterocyda Including up to 3 heteroatoms aeJected from N. 0. and S. such a* imidazoryt 
thiazofyl. furyl, oxazotyt. pipafldyl, thiadtazofyt ptporazinyt. pyridyl, or pyraitnyl, any of which heterocycie may 

ba unaubstttutad or subatitutad wtth ona or mora of « 
I) haio. 

H) hydroxy, 

W) -NHi, -NHR, -NRt. 
tv) Ct-4 a*yt, 

v) Ci-s afcoxy, ^ 
vl) -COOR, 
vU) 
0 

-CNR t . 

v*J) -CHtNRi. <s 
be) 

-nhIr. 

xi) CF*. 

x*) -NHSOfR. 

xJH) -OP<0)(OB.)i where* R, ta H or aryt. or 
xiv) 

0 

-O- c-Ci-4 aJkyt eubetrruted wtth ona or mora of amine or quatamary srnina: 55 

d) Cf-# aatyt or Ct-« astenyt. unaubstttutad or substituted wtth ona or mora of 

I) hydroxy. 
H) Ci^ afcyt 

V\ -NH*. -NHR. -NRi. 

M , so 

WW 

-Nh£h , 

v) 

HI 

-NH- c. NHi. &5 
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vl) -COOH. 

v«) 
0 

-COR. 

vtU) -SR. or arytthio 
it) *SO|NHR. 

x) Ci.4 ftftcyl sulfonyt amino or aryt suffonyl amino, 
xl) -CONHR. 
xil) 

-hh \ R, 

xW) -OR. 

xiv) aryt Ci.j alkoxy or. 

xv) aryt; 

15 e) Cvr cycioaJkyt unsubstttuted or substituted with one or mort of 
I) hydroxy. 
K) Ct^aJkyl. 
m -NHt. -NHR. -NHRj, 
*v> 

20 

-NH- a , 

v) 

ra 

-NH- C- NHj, 

25 vl) -COOH, 

vii) 
0 

-C-OR. 
vW) -SR. 
30 »x) -SOtNHj. 

x) alkyl surfonylamino or aryl su»onytamino. 

xi) -CONHR. or 

X*) 

0 

35 * -NH C R* 

f) a 5- to 7-membered carbocycttc or 7- to 10-membefed bteycHc cart>ocyclfc ring which is either saturated or 
unsaturated, such as cycteperrtane. cyctohexane. indan. norbomane. or naphthanene, the cart>ocyclic ring 
being unsubstrtuted or substituted with one or mom of 
i) halo 

40 ii) -OR. wherein R Is H or Ci-4 alkyl. 

iM) 

-I. OR. 
iv) 

45 0 

• C NRf. 

v) -CHtNRt. 

vi) -SOaNRt or -S(0)t R wherein y is 0.1 or 2, 
vtf) -NRt. 

SO vW) 

0 

-NH C R. 

ix) Ci-4 alkyl. 

x) phenyl, 
55 xi) -CFj. or 

xri) 
X 

-A-SOiR; 

g) bemofuryt; inooryl; azabicycto Cnm cydoalkyl; or beraopiperidinyl; 
60 R' 1 is -OH or -NHR", wherein R 15 is -H, 
? 

• CH. -Ci-4-alkyt or -COOR; and 
® »• 

1) C3.7 cydoaikyi either unsubstituled r substituted with one or more f 
65 a) Ci.4aHcyl. 
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b) hydroxy, 

c) -Nfit. 

d) -COOfi. 
a) CONHR, 
f) -NHSOtR. 

g) 

o 

•nh c r. 
n) vyi. 

1) aryl substituted with C1-4 aikyi. re 
)) heterocycto. or 

k) heterocycto substituted wtth Cm tlkyl: 

2) phenyl either unsubstttutad or substituted with one or mors of 

a) hydroxy, 

b) -OR, f5 

c) -NHR 1 ', 

d) -COOR. 
•) 



.! 



NRa. or 20 

0 

0 

-NHC R; 

3) 5 to 7-membered heterocycto such as Imtdazor/t. thlazolyl. furyf. oxizoryl, ptpandyt. piperaxinyl, pynoyi. or 
pyrtzJnyt, any of which heterocycto may ba unsubstttutad or substituted with ona or mora of 25 
I) haJo. 

H) hydroxy. 
HI) NRt. or 
rv) C1-4 afcyt; 

Q is 30 
t* n »* , 

"on . 05 

wt»re4n R» and R 1 * ara defined abova; X to O, S. or NH: and 
W to 

I) OK 

2) NHj, «7 

3) OR, or 

4) NHR; 

B to, Independently, absent, or 
-NH Z 



J to 50 
1) YR t4 wherein: 
Y to 

O or NH, and 
R*« to 

aTHT 55 
b) Ci-t eatyl. unsubstituted or substitutad with ona or mora of 
0 -NRj, 
h) -OR, 

Hi) -NHSO1C1-4 aStyl, 

rv) -NHSOt aryl. or *NHSOt (diaJkytornir>oary1). 60 

v) -CHtOR, 

vi) Cm aatyl. 

J OR, &5 
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0 



-NH — NR 2 : -NH — 1,-^^2 ; 



f5 



0 

•NH C R. 
xi) 



-NS0 2 CH 3 , 
*0H 



N 



CN 



20 xii) 



Ph. 



* 5-7 immbind hatarocycla. 

xv) aryl. 

30 xvi) -CHO. 

xvii) -OP(0)(OR.h whartin R, la H or aryl. or 

xviii) 

-O- 1 -C,.4 alkyl autoatttutad with or* or mora of amlna or quaternary amlna; 

35 c) •<CH J CHjO) B CHa Of -(CHjCHjOM*; 

2) -N(R 14 )l. 

3) -NR 1 ** 1 * wnarain R« and R 1 * ara daflnad abova. or 

4) 



40 



r" 
i 

Y— 4-C 



-R" 



Y. R»«. and n ara datoad abova. and 
50 R ,y la 

a) hydrogafK 

b) aryl unaubatttuttd or avbatttutad wtth 

i) haJo, 

ii) -OR, wharain R ia H or C-4 alkyl. 

55 m 

0 

-COR, 

fv) 
0 

60 - C NRt. 

v) -CHjNflt. 
v<) -SOjNRj. 
va) -NRj. 

55 



ona or mora of 
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-nh£r. 

U) Ci-« a*y1. 
x) phenyl, 
xl) -Cf j. 
x») 

• J -SOtR. 

xM) -C,. 4 *ttcyi-NRt. 

xfc) -OP(0)(OR.)t wt*r»tn R. Is H or aryi. or 
«v) 

-O- C -Ct-4 allcyl substituted with one or mora of a/nina or quaternary amine. 

c) haterocycie. unsubatttuted or substituted with on* or mora of 
0 haJo. 

m) -OR. wharein R is H. Ci-4 alkyl. or Ci-4 aJkanyl. 

«D r.j 
0 

• COR, 
*v) 

- \ NRt. 20 

v) -CHtNRa. 

vi> -SOtNRt. 

vil) -NRt. 

vW) 

? * 
-NH C R. 

tx) a*yi, 
x) phenyl, 
xl) -CFs. 

xM) JO 
JL 

-i-SOiR. 

xii) phanyl Ci-4 aJkyi, 
xiv) 

? 05 
•OCR, 

xv) -OP(O)(OR0i wharain R. Is H or aryt. or 
xvi) 

-O- 1 -Ci-4 alkyf substituted with one) or mora of a/nina or quaternary amine; 4? 

d) A 5- to 7-merno+red ca/t>ocyc*c or 7- to 10-mernbared bfcycac carbocyclic ring which is either saturated or 
unsaturated, such as cyctopantana. cyctohaxana, tndan, norbomana or naphthaiane. the carbocyclic nng 
ba4ng unaubetttuted or substituted wtth ona or mora of 

0 hate, 

H) -OR, wharain R la H or C1-4 alkyt, 45 

m 

? 

-COR, 
M 

0 50 

• C NRt. 

v) -CHtNRt. 
V*) -SOtNRt. 

vi) -NRt. 

v*) 55 

-NHcV 

tx) e*yt 

x) phenyl, 

xi) -CFj, 60 
x«) 

I 

-i-SOtR. 

xJH) -OP(0)(0R.) a wharain R. Is H or aryl. or 
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0 

-O-C-Ct.4 alkyt substituted wtth oni or more of amine or quaternary amine; 
or pha/macauticaty acceptabie aaru.. 

rn the compounds of the preeent invention, the A. G, B and J components tod the like may have uymnvjtnc 

5 centera and occur aa ncernates. racemic mbrturee and as IndMduaJ dlastereomers. wrtn aJI liomtnc forms 
being included In the present Invention. 

Wr™a*yve/tebie<e.g., aryl. heterocycie. R. R\ R>. R«. R». R 10 . R". R». A". * ,fi . «" . A", n. Y. 2. 
•tc.) occur* more than on* time m any constituent or In rormuia I. its oeflnrtton on each occurrence is 
Irrtependant of fta oaflnrtton at every other occurrence. Comb^attoot of substltuents and/or variables are 

10 parmisaibie onry If auch comoinattone raeurt m stable compounda. 

Aa uaad herein axcapt where noted. 'aJkyT la Intended to Indude bom branched- and itraight<hajn 
aaturatad emphatic rtydroce/bon groupa having the epacffied number of carbon atoms (Ma is methyl. Ei is 
tthyl, Pr la propyl. 8u la butyl); 'afcoxy* rapraaartta an aJkyt group of Indicated number of carbon atoms 
attached through an oxygen bridge; •carbcxy' la -COOH; and •qrctoeftyC la Intended to Include saturated ring 

15 groupa. auch as cydopropyt. cydobutyl. cyctopentyl, cydohexyl (Cyh) and cyctoheptyl ; ' tikanyf is intended to 
Include hydrocarbon chains of either « atraight or branched configuration and one or mora unsaturated 
carbon-carbon bonds which may occur m arty etabie point along the chain, such as ethenyl. property! butenyi. 
pentenyl. and the Bee. •Halo*, aa uaad herein, mean* fluoro. chtoro. bromo and lodo; and 'coon tenon* is used 
to repreeent a amal. single r>ec*th**yK*arged spec**, auch aa chloride, bromide, hydroxide, acetate. 

20 trtfluoroacetate. perchterata. nitrate, benzoata. maieete. tartrata. hemrtartrata, beruene suffocate, and the like. 
Aa uaad herein, with exceptions aa noted, *aryf la Intended to mean phenyl (Ph) or naphthyi. •Cajbocycik:" 
la Intended to mean arty stable 5- to 7Knemberad carbon ring or 7- to 10-memberad bicyclta carbon ring, any of 
which may be aaturatad or partially unsaturated. 
The term heterocyc*. as uaad herein except where noted, represents a stable 5- to 7-membered mono- or 

25 bicycite or etabie 7- to 10-membered bicyese heterocyclic ring which la either saturated or unsaturated, and 
which consists of carbon atoms and from one to three heteroatoms selected from the group consisting of N . 0 
and S, and wherein the nitrogen, carton or euffur atoms may optional be oxidized, and the nitrogen 
heteroatom may optionaty be quatemtzed, and Including any bteyctic group m which any of the above-deftned 
heterocyclic ringa la fused to a benzene ring. The heterocyclic ring may be attached at any heteroatom or 

30 carbon atom which resurts m the creation of a atabie structure. Exampies of such heterocyclic elements 
indude piparidinyl. piperazinyl. 2-oxopiperazinyf. 2^xopipendinyt, 2^xocvTTOiodJny1. 2-oxoazepinyi, azeexnyi. 
pyrroryi. 4-piperidonyt. pyrroiWinyt, pyrazoryt, pyrazoedinyi. Imidazoiyt, imidazoiinyt. imidazoiidinyl, pyhdyt. 
pyrazJnyl. pynMdinyl. pyridaziriyt, oxazoiyt, oxazoilcaftyl, Indanyi. Isoxazoryl, isoxazolldinyl. morphoilnyl. 
thlazoryl. thlazottdinyl. bothfczoryt, o^jciidinyi. Isothiazoiidiny. Indoryf. quinoiinyl. Isoquinoiinyt. benzimidazo- 

35 ryl. thiadiazoryl, benzopyranyt. benzothiazoryt. benzoxazoryl. furyl, tatrahydrofuryl. tatrahydropyranyl. thienyi. 
benzothieny. trUamorpholinyl. tNamorphottnyt sulfoxide . mlamorphottnyt surf one. and oxadiazoryl. 

One embodiment of the compounda of the present invention encompasses those compounds of Formula I 
in which B Is Independent present twice and 2 is 0. m this embodiment, it is preferred that J is NHj and Q is 



40 



H 
i 



OH 



| X H 

\ : X P^ \ ; or 

I i 
W OH 



A second embodiment of the compounds of the preaant invention consists of those compounds of Formula 
SO I to which B la present once and 2 is 0. In this embodiment, rt is preferred that O is 



60 



| 



\ ; ^ p ^ N ; or 
I 



OH 



W 



OH 



A third embodiment of the compounds of the presant invention encompasses ihosa compounds ol Formula 
I in which B is absent. In this embodiment, it Is preferred that 0 is 



65 
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H 



OH 



P' 
I 

W 



or 



H 

I 

OH 



A fourth embodiment of the compound* of the present invention encompasses those compounds of 
Formule I In which Q Is 



OH »' NH| R* 

■^^Y^N^N^ or -^v^^^^ 
R» O R» O 



A fifth embodiment of the compounds of the present invention encompssses those compounds of formula I 
in which Q is 



OK R* MH, R* 

a* o gt o 



end B Is t b i ent or present ores, 

A sixth embodiment of the compounds of the present Invention encompssses those compounds of Formula 
I In which Q is 



OH R* 



KHj R* 



35 



8 Is absent or present once; and 



40 



J is -NH— 



i 

-C— 

A" 



-ft". 



A seventh srnbodlrnent of the compounds of the present invention encompasses those compounds of 
Format I m which A Is 



R*.C - or R-SOr wtth the proviso that R 1 ts not sryl when attached to S; Q Is 
OH f KHg R* 



50 



55 



60 



B Is absent or present once; and 
J Is 
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Prtftrrtd compound* of tt» pr«»nt Invention •/• compound* A.B.C.D. Of E. u follows: 
A: 




NM1.1-dlm*thy*myl^^ 
cytpntnytotanyUm*d«; 

B: 




!*-{2>Olrf*my1procw 
tanyUmtdc: 

C: 




N^(2-thi«nc^).5(S)-«mino-4(S)-rtydr xy^ph«f^2<RMpr*r^rT«^ : 
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nytamWt; 

E: 




N / H3^>*oy<pfop4noy1)^(S)-#mino^S)"hybroxy^^ 

Othaf p rafarrad compounds of ttw praaant Invntton Induds compounds F. Q. H. and J. as follows: 
F: 



OH / h 



hR»ntyW-(»ucc*noy)^S)-amlno^S)-ftyoro»^ Isoiaucyt armde; 

G: 



HOOCv NH 



O 



o 



N^2(R)-hydroxy-t(S)4ncl*ny1)^*ucc^^ 
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U: 




N^2(R)-hydroxy-1(SHfKlanyi)^M^ 
thylj-hexanamide: 




NH2(RH*drwHWJ*dtnyl^ 

2(RMpherry*Tielm^)r*xa*amJde. or prwrnacairtteaJry acceptsbie Mitt theraof. 

Other preferred compounds include the foeowtng: 
rrH2*H*methytpropar^)^(S)^^ -Ceu-Pha- 
amtde. 

NM1J-<^thy*thyWT*x>cart^ 

FT.(3-pr>enylpropejK^)^ 
rrwti amide 
rJlsuccawW 

NH2(R)-hydroxy-1(S)-*>dany)^^^ 

2(R)-{pr^nyimthy1)h«xJknwT>kJ«. " ^ ,^ , 

>H2(R)-hyo>oxyO(S)-lr*ianyO^^ 

J^2(R)!^^ 
hexanernide, 

|^2<R)-h?o>oxy-1(S)4ndam^)^-l2M2-[^^ 

hrWthenesu*ony1)^S)-emin^ 
pyfl-Vei amide. 

or phemeceulfcafy acceptable salts thereof. 

The prewieceuticaEy-ecceptabie salt or salts of the compounds of Formula I (in the form f wstar- or oil- 
soluble or dlspersibie products) Include the conventional non-toxic salts or tha quaternary ammonium salts of 
these compounds, which are formed, e.g., from irwgenic or organic acids or bases. Examples of such sod 
addition salts Include acetate, adipate. alginate, aspartate, benzoete. beruenesuffonate. bisuitste. butyrate. 
cltrats. camphorsta. camptwsuifonate. cyckjpwrtanaproptonata. digluconate. dodecytsuifste. ethanasurto- 
nata tumarata gkjeoheptsnoete. glycerophosphate, hemteutfate. heptanoate. haxanoate. hydrochlonde. 
hydr'obromWa hydrotodWa. 2-hydroxyathanaauifonata, lactate, maiaata. methanesulfonate. 2-naphthaienasui- 
fonata nteotinate. oxalate, pamoate, pectinate, persuffate. 3-phanyt-propk>nata. picrate. prvalate. pr pionate. 
succinate tartrate, thtocysnate. toaytata. and undacanoata. Baaa salts Include ammonium salts, smalt matal 
salts such as sodkjm and potassium salts. aJkaHna earth matal salts such as calcium and magnastum salts, 
salts with organic basas auch as dlcyctohaxyiarnina sarts. F4wnattwt-0-g»ucamina. and salts with amino actds 
such as arginkie lysine, and so forth. Also, tha basic nttrogtn-containlng groups may be quattrnizad with sucr. 
aganta w lower'a*yl haiidas. such as methyl, amy. propyl, and butyl chloride, bromidaa and lodidas; diaikyi 
sulfates ska dimethyl, diethyl, dibutyl; and dtemyl euffates. long chain haiidas such aa decyl. lauryt. mynstyi ana 
staaryl chlorides bromidaa and lodidas. araikyt haiidas like beniyt and phenethyt bromidaa and thar s. 

HIV pr taasa inhibitors f Formula I may ba praparad in accordance with wan-known procedures fof 
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preparing paptlde analogs from the*r constttuant ammo acids or analogs thereof. 

In ganarai. ooca tha Q aubatrtuent Is mada, ma rast of tha synthasls follows tha principia and practice of 
emtda bond formation by tha coupttnr, mathods of atthar aokvtion-phasa or soild-phasa peptide synthesis The 
addition and ramovaJ of ona or mora protacttng groups Is also typical practice. 

Structures and abbravtattona for tha Q componants of tha Inhibitors of tha presant invention include : 

R 9 

OH / 



NH-j v A A qjj tc 



R 9 O 

IS 

a hydroxyathytana dlpaptide laoatara praparad. for example, by an Intermediate lactone according to Evans 
B.E. ataJ J. Org. Cham. 50, 4615(1965) or Kampf, OJ. J. Org. Cham. 51. 3921(1966). Synthattcroutes to similar 
paptida bond laoateraa. such as 

20 



25 




30 

Cal[ CHCOH)CKj] Val. 

ara raadtty available. Tha imamaolaia BOC-CaJ(CH(OH)CHa]VaK>H fcctona Is obtained from intermediates 
praparad using mathod s daacrtbad by P. BuMmayar at ai In Pubtfahad Europaan Patant Application 35 
1 64,560^2. Othar synthatic routaa to paptida bond laoataraa of Hfca character ara daacrtbad In tha following : 
a. Szaaxa at ai . In Paptidaa, Structure and Function, Pr o ca a d in gs of tha Eighth Amahcan Peptide 
Sympj td. V J. Hruby and DM. Rich) pp. 579-42, Ptarca ChamicaJ Co.. Rockford. It; 
bTb.T. Pais ataJ In Europaan Patent AppK 173.481-A2; 

c. AH. Fray etaj. J. Org, Cham. . 51. 462*4633 (1986): and 47 

d. M.SxaSxast ai. PCT Int. Appt WO 64 03.044; 

Structuraa and aboravlatto na for othar Q co mponants of tha inhibitors of tha presant invention include: 



H OH O 
AC HP A 

55 

with BOC-ACHPA-OEl baing praparad by tha method daachbad by Bogar at aJ.. J. Mad. Chem.. 28. 1779-1790 
(1965); ~ 



60 



65 
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to 



15 



20 



H OH O 
Statin* (Sea) 

wtth BOC-Sta-OEt being prtpartd in accordanc* with th# procadur* dascrlb^d by Rich it_il.. J Org Chem 
43. 3624 (1978); 




5. 

H OK O 
AHPFA 

with BOC-AHPPA-OEt b*ng prtparad as dtscrtb«d by Rteh at ah , J. Org. Cham., a 27-33 (1980; 



30 



6. 



H NHj O 
AnftCKPA 



7. 




AnSta 



wftn BOOAmSU(CB2)-OH baing praparad as shown in tna following Schama. and BOC-AmACHPA(CB2)-OH 
balng pfaparad as Wustratad in ma Schama by aubstttuttng BOC-ACHPA-OEt for BOC-Sti-OEt: 



55 



60 



65 
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Synthesis rf protected 3-amino-3-deoxy- ' 3S 
4S)-statine: 



80C-MH 




C-OEt 



OH O 



r .t . 
pyridine 
1-3 hr. 



CH3-S-CI (1.1 eq.) 
0 



Evap., 35'C 
1 Pump 2-4 days 



Aqueous workup 
EtOAc/101 citric acid 



(Pre-shaken 
before 
dissolving 
up crude 
product ) 



Oiled out from 
EtOAc/Hexane 
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BOC-NH 



10 



15 




C0Et greater than 951 yield 



0 — 5-CH3 greater than 95X purity (TLC. NttR) 



n 
0 



CDC1* 



1 eq. , 45*C, 18 hr 



20 



30 



35 



40 



SO 




+ 201 elimination 



CHCl-j/EtOH 



Aqueous 
workup 

Pt0 2 /H 2 

40 lbs. . 4 hr 



1001 elimination 




•ott 



55 



60 
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20 



2$ 



30 



35 



NH-CBZ 



40 

(predominantly R at position 3 
as shown)* 

-i5 

Bam hydrolysis gives the free acid for incorporation into the synthesis of the compounds of Formula I: ot 
artemativety. this material may be prepared ts described by Jones st mi . in Peptides. Structure and Function 
Pf ^<edin g< oy tfw Ninth American Peptide Symposium (eds. C. M. Oeber. V. J. Hruby and K. 0. Kopp(e) 
pp. 758-62. 1966, Pierce Chemical Co.. Rockford. IL. ; Arrowsmrth et al . J. Chem. Soc Chenrv Commun. 755-7 
(1966); and Reddatz st al . Pubiahed Eur. Pat. App*. 161.568; with efficient methods for preparing the so 
2-suoatttuted statins) co mponent Q (such as 



a. 




55 



60 



H OH O 



(2-isobucyl)ACHPA 

65 
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in ■ suitably protected form being Ascribed in Pub. Eur Pit Appin 157.409 Iwith other pertinent re'tr encts 
including 0. Vebef etji. Biochet t. Soc. Trans.. 12. 966-959 (1964) and M Stem e^aj. Fed. Proc 45. 669. 
Abstract No 4151 (1966). 

Amide couplings used to form the compound* of this Invention art ryptcairy performed by the carbodiimide 
5 method wtth reagents such as dicyctohexylca/bodilmide. or N-etnyl. NM3^imethyia/ninopropyl) carboditmioa 
Other mathods of forming the amide Of peptide bond include, bui ara not limited to synthetic routes via an acd 
chloride. Mida. mix ad anhydride of activated astar. TyptcaJty. solution pnasa amida couplings with or without 
papttda fragments ara performed, but solld-phese synthasis by classical Marrtftaid lachmquas may be 
employed tnatead. 

W Tha selection of protecting group* I*, in part, dictated by particular coupling conditions, and in part by tha 
amino acid and papttda components involved in tha reaction. Tha ammo-protecting groups ordinaniy 
employed Include thosa which a/a weH-known in tha art. for example, urathana protecting substiluants such 
a* benzytoxycarbonyt (carbobemoxy). p-mathoxycarbobanzoxy. p-nitrocarbobenzoxy. t-butyioxycarbonyt. 
and tha Hke. It is praferrad to utilize t*butytoxyca/bonyl (BOC) for protecting tha a-amino group, in part 

IS because tha BOC protecting group Is raadlry removed by relatrvery mild acids such as trtfluoroacelic acid 
(TFA). or hydrogen chlortde in athyl acatste. By these procedures the A group may be addad to deprotected 
G-8-8-J compound* of Formula I. 

Tha OH group of Thr and Sar may be protected by the Bzi (benzyl) group and the c-amino group of Lys may 
be protectad by the IPOC group or the 2^htorobef«ytoiycart>ony1 (2-OCBZ) group. Treatment with HF or 

20 catalytic hydroganation ara typically amptoyed for removal of IPOC or 2-CI-CBZ. 

One schema for pc aparing compounds of formula I is presented below. Example 1 specifically illustrates the 
application of the following scheme (I) to specific compounds. 



&£S£HE_L 



25 



ON 



JO 




* 



2) (BCC),0 



* 



35 . 



o 



40 




9 




Illustrations of tha product of Scheme I include the following compounds of Table I 
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— — *V- 

PhCH 2 - -CH 3 

PhCH 2 - -CE 2 -CH»CH-(W 

PhCH 2 - ~CH 2 -^^^ 

PhCH 2 - -<CH 2 ) 2 OCH 3 

PhCH 2 - -CH 2 --^Q^> 

/Q^-CH 2 - -CH 2 Ph 

CH 3 (CH 2 ) 3 - -CH 2 PH 

PhCH^-^^VVci^- -CH 2 Ph 
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PhCH 2 0 



-CH,- 



-CH,CH=CH- 



PhCH 2 0CH 2 - 



CH-> 

PhCH,OCH- 



(CH 3 ) 2 CHCH 2 - 

PhCH 2 - 
(CH 3 ) 2 CH- 



-CH->Ph 



-CH 2 CH(CH 3 ) 2 

CH 3 
-CHCH 2 CH 3 

-CH 2 Ph 



OCH- 



CH 3 0- 




-CE 2 - 



-CH 2 Ph 



CH3O- 




CH->- 



-CH 7 Ph 



PhCH,- 



1 



-CH 



2 - x Q^-OCH 3 

I 



25 



B a a — 

PhCH 2 - 
PhCH 2 - 

PhCH 2 - 
PhCH 2 r- 




I 

H 



PhCH 2 - 



PhCH 2 - 
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-(CH 2 ) 3 Ph 
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N 

/ \ 



V 



H 

PhCH 2 - -CH 2 SPh 

PhCH 2 - r \L)/ / "W > 

PhCH 2 - CH 3 

PhCH 2 - -CH 2 CH 3 . 

B group* are added onto the carboxyl tarminaJ and by. (or axampla. amide coupling in Scheme II See 
Example I (or specific Mustratton. 
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5 




45 



SO 



55 



60 
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TABLE II 



OH R* 

i D 



S 9 O 



FhCH 2 - -CH 2 -CH«CH-Ph -LcuPhe[NH 2 ] 



-CH 2 - -CH 2 Ph -UuPhe[NH 2 ] 



PhCH 2 - -CH 2 Ph -Ile[NH 2 ] 

PhCH 2 - -CH 2 Ph -LeuNH^ -^-NHS0 2 CH 3 

PhCH 2 - -CH 2 Ph -LeuPhe [0CH 3 ] 

PhCH 2 - -(CH 2 ) 3 CH 3 -LeuPhclNH 2 ] 



PhCH 2 - -CH 2 Ph -IlcNH/ XPh 
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B 3 



PhCH 2 - 



-CH,- 




/ 



Ph 



-Leu?hc{NH 2 ) 



CH 3 (CH 2 ) 3 - 
PhCH 2 - 



-CH 2 Ph 
-CH 2 Ph 



-L«uPhc{NH 2 J 
-LeuNH . * OH 



Ph 



PhCH. 



-CH 2 Ph 



-ValNH . A y N(CH 3 ) 2 



PhCH 2 - 




-LcuPhe[NH 2 ] 



PhCh 2 - 



-CH 2 Ph 



-LeuNH^ NHCCH3 



/ 



PhCH 2 - 



-CH 2 Ph 



-LeuNH 



OH 



PhCH 2 - 



-CH 2 Ph 



-LeuPhe 



PhCH 2 - 



-CH 2 Ph 



A 
,„-/ y 
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PhCH 2 0 



2 - -CH 2 Ph 



■I IcNH . 



N(CH 3 ) : 



PhCHjO-CHj- 



-CH 2 -CH 2 -CH 2 -Ph -IlePhe [NH 2 ] 



CfU 

PhCH 2 0-CH- 



-CH 2 Ph 



-IlcNH^^ QH 
Ph 



'5 



PhCH 2 - 



-CH 2 Ph 



-(CH 2 ) 2 NHS0 2 CH 3 



20 



25 



PhCH 2 - 



-CH 2 -CH»CH-Ph 



x 



PhCH 2 - 



-CH 2 Ph 



Ph 



40 



Removal of the Boc protecting group to followed by preparation of the acyfated amines according to 
Scheme III, which to specific**? iHustrated by Example 1. <5 

SCHEME JTT 



on ■* 



BdcKM 



.9 O 



TTA 



e-e-j 



»-a-,r 



50 



55 



OM t" 



A* OK 



CSC. HDBT 



60 
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Product compound* o< scher* ill include those of Table hi 



TABLE III 



oh r; 



10 



IS 



A-NH 




B-B-J 



SO A 



B-B-J 



(CB 3 ) 3 CCH 2 C- PhCH 2 - 



-CH 2 Ph 



25 



30 



0 

11 




-LeuPhelNH, 



(CH 3 ) 3 CC- PhCH 2 0^f )VCH 2 - -CH 2 Ph 



NH v ^C0NH 2 



Ph 



HO 



47 




Phd^- -CH 2 Ph 



CH 2 C- 



-NHCH 2 Ph 



!\ (CH 3 ) 2 CCH 2 - -CH 2 CH«CHPh -GLuPhe[NH 2 ] 



SO 



55 otmr end groups ol the amino tirnvml side are added by reaction of the amine with the desired ac.3 
chloride, as an electrophile. in the reaction In Scheme (V: 



60 



S5 
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SCHEM? T V 




wherein A is defined in formula t. See also Example 2. Product compounds of Scheme IV include those of T ace 
IV. 
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TABLE. IV 



A-NH 




B- D- J 



B-B-J 



CH 3 S0 2 - PhCH 2 - 



-CH 2 Ph -Leu * h * m z 



(CH 3 ) 3 CNHS02- PhCH 2 - 



0 



(CH 3 ) 2 N-C- 



PhCH 2 0 T\ 



Y 



CH,- 



0 
il 

CH 3 C- 



CHoCH- 



OCH 2 Ph 



-CH 2 CH«CHPh -NH^ — NH 



-CH t 



Phe 



-CH 2 Ph -Ue[NH 2 ] 



-NHCH 2 Ph 
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0 0 
li H 
HOCCH 2 CH 2 C- 



PhCH- 



-CH 2 rh 



OH 



to 



0 



0 

li 



HOCCH 2 CH 2 C- 



PhCH- 



-CH 2 Ph 




BocNH , 



Vb: 



oh r; 



n-BuLi 



BocNH 




1 fl 



NP 3 P 



35 



40 



S*m*a/1y with other J Qroups under the definition of Formula t. See also Example 4. Product compounds 
include those of the loHowing Tables. 45 

TABLE Va 



50 
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NH-R li * and other 
J groups i 



PhCH, 



-CH 2 Ph 



-NH-(CH 2 ) 2 CH(CH 3 ) 2 



PhCH, 



-CH,Ph 



PhCH- 



-CH 2 Ph 



:o: 



-NH-CH 2 * N 



PhCH 2 - 



-CH 2 Ph 



A 

CH 3 „iC. 



-NH-CH • 



PhCH 2 - 



-CH 2 Ph 



CI 



A 



-NH-CH 



2 V 



CI 



TABLE vb 



BOCNH 
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PhCH- 



-CH 2 Ph 



N-CH- 



PhCH 2 - 



-CH 2 Ph 



-N 



N - 



Ph 



PhCH 2 - -CH 2 Ph -N > 20 



A/\ 

PhCH 2 - -CH 2 Ph / 

V V 



25 



V jo 
a benzopiperdiny 1 J group. 



CONH 2 & 

A 

PhCH 2 - -CH 2 Ph ! J 40 



The compounds Of the prtMnt invention art useful in the Inhibition of Hrv protease, the prevention or 
treatment of infection by the human immunodeficiency virus (HrV), and the treatment of consequent <5 
pethotogicaJ conditions such as AIDS. Treating AJOS, preventing infection by HIV or treating infection by HIV is 
denned as including, but not Limited to. treating a wide rang* of states of HfV infection: AIDS. AflC (AIDS 
related complex), both symptomatic and asymtomatic, and actuai or potentiai exposure to HIV. For example, 
the compounds of this invention are useful in preventing infection by HIV after suspected past exposure to Hiv 
by e.g., Wood transfusion, accidental needle stick, or exposure to patient Uood during surgery. so 

in the present invention, compounds wrth asymmetric canters may occur as raceme tes. racemic mixtures 
and as individual diastentomers, with ad isomeric forms of the compounds being included in the present 
invention. 

For these purposes, the compounds of the present invention may be administered orally, parenteraity 
(Including subcutaneous injections, intravenous, intramuscular. IntrasternaJ injection or infusion techniques). 55 
by Wiaiatton spray, or rectaJfy. in dosage unit formulations containing conventional non-toxic pharmaceutic 
catty-acceptable carriers, adjuvants and vehicles. 

Thus, in accordance with the present Invention there is further provided a method of treating and a 
pharmaceutiCQl composition for treating HfV infection and AIDS. The treatment involves administering to a 
patient in need of such treatment a pharmaceutical composition comprising a pharmaceutical carrier and a 60 
therapeuticaily-effecttve amount of a compound f the present invention, r a pr.vmaceuticalty-acceptabie 
salt thereof. 

These phenriaceuticeJ compositions may be in the form of oraJry-administrable suspensions or tablets: nasal 
sprays; stertte Injectable preparations, for example, as sterile injectable aqueous or oieagenous suspensions 
or suppositories. 65 
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When administered orally as » suspension, these compositions ere prepared according to tecnn.ques 
well-known in the art of pharmai euticel formulation and may contain microcrystallme cellulose for imparling 
bulk alginic acid or sodium alg-nate as a suspending agent, methylceiiulose as a vtscosity enhancer, and 
sweetners/flavoring agents known in the art. As Immediate release tablets, these compositions may conta.n 
5 macrocrystalline cellulose. dteaJcium phosphate, sta/ch. magnesium steerate and lactose and/or other 
excipients. binders, extenders, disintegrants. diluents and lubricants known :n the an. 

When administered ty nasaJ aerosol or Inhalation, these compositions are prepared according to 
techniques well-known In the art of pha/meceuticaJ formulation and may be prepared as solutions m saline, 
employing benzyl alcohol or other suitable preservatives, absorption promoters to enhance bioavailability 
W flourocarbons. and/or other sohjblHzing or dispersing agents known in the art. 

The injectable solutions or suspensions may be formulated according to known art. using suitable 
non-toxic, pererteralry-acceptable diluents or solvents, such as mannitol. 1.3-butanediol. water Ringer s 
solution or isotonic sodium chloride solution, or suitable dispersing or wetting and suspending agents, such 
as sterile, bland, fixed oils, including synthetic mono- or digrycerides. and fatty acids, including oleic acid 
15 When rectalry administered in the form of suppositories, these compositions may be prepared by mixing the 
drug with a suitable non-irritating excipient. such as cocoa butter, synthetic gtyceride esters or polyethylene 
grycols. which are solid at ordinary temperatures, but ttqutdrfy and/or dissolve in the rectal cavity to release the 
drug. 

Oosage levels of the order of 0.02 to 5.0 or 10.0 grams-per-day are useful in the treatment or prevention of 
20 the above-indicated conditions, with oral doses two-to-ftve times higher. For example, infection by Hrv is 
effectively treated by the administration of from 10 to 50 milligrams of the compound per kilogram of body 
weight from one to three times per day. It w* be understood, however, that the specific dose level and 
frequency of dosage for any particular patient may be varied and will depend upon a variety of factors including 
the activity of the specific compound employed, the metabolic stability and length of action of that compound. 
25 the age. body weight, general health, sex. diet, mode and time of administration, rate of excretion, drug 
combination the severity of the particular condition, and the host undergoing therapy. 

The present invention is also directed to combinations of the HIV protease-*nhibltory compounds with one 
or more agents useful in the treatment of AIOS. 
For example, the compounds of this invention can be given in combination with the antrvtrals. 
30 immunomodulatory antibiotics or vaccines or other derivative forms thereof as listed in the Table VI [source . 
Marketletter. Nov. 30. 1987. pp. 26-27; Genetic Engineering News . Jan. 1988. Vol. 8. 23]: 
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TABLE VI 1 
A. Antivirals 

Drug Name Manuf ac t'j rer' IudiCAiico 

AL-721 Ethigen ARC. PGL 

BETASERON Triton Biosciences AIDS. ARC . KZ 

(interferon beta) 

CARRISYN Carrington Labs ARC 

(polymannoacetate) 

CYTOVENE Synt ex CMV 

(ganciclovir) 



DDC 

(dideoxycytidine) 

FOSCARNET 
(trisodium 
phosphonof ormate) 



Hoffmann-La Roche 



Astra AB 



AIDS. ARC 

HIV inf. CMV 
retinitis 



Abbreviations : AIDS (Acquired Immune Deficiency 
Syndrome); ARC (AIDS related complex); CMV 
(Cytomegalovirus, which causes an opportunistic 
infection resulting in blindness or death in AIDS 
patients); HIV (Human Immunodeficiency Virus, 
previously known as LAV, HTLV-III or ARV) ; KS (Kaposi's 
sarcoma); PCP (Pneumonocystis carinii pneumonia, an 
opportunistic infection); PGL (persistent generalized 
lymphadenopathy ) . 
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^nnfacturer Ind i cat i on 
RhonerPoulenc Sante HIV infection 



ORiNIDYL 

(ef lornithine) 



Merrell Dow 



PCP 



PEPTIDE T 
(octapeptide 
sequence) 

RETICULOSE 
(nucleophospho- 
protein) 

RETROVIR 

(zidovudine; 

AZT) 



Peninsula Labs 



AIDS 



Advanced Viral 
Research 



Burroughs Wellcome 



RIFABUTIN Adria Labs 

(ansamycin LM 427) 



AIDS, ARC 



AIDS, advanced 
ARC 

pediatric AIDS, 
KS, asympt HIV, 
less severe HIV, 
neurological in- 
volvement . 
ARC 



(trimetrexate) 



Warner-Lambert 



PCP 



UA001 



Ueno Fine Chem 
Industry 



AIDS. ARC 



40 



Drug Name 

VIRAZOLE 

(ribavirin) 
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Manufacturer 
Viratek/ICN 



Indicatio n 
AIDS. ARC . V 



WELLFERON 



(alfa interferon) 



Burroughs Wellcome KS . HIV. in 

comb uiMi 
RETROVIR 



ZOVIRAX 
(acyclovir) 



Burroughs Wellcome AIDS. AH*: 

comb with 
RETROVIR 



B. Immunomodulators 



ABPP 

AIDS , KS 

(bropirimine) 

AWPLIGEN 
(mismatched RNA) 



Upjohn 



Advanced 



DuPont 

HEM Research 



ARC, PGL 



(Anti-human alpha Advanced Biotherapy AIDS, ARC, KS 



interferon 
antibody) 



Concepts 



Colony Stimulating Sandoz Genetics AIDS, ARC 

HIV, 

Factor (GM-CSF) Institute KS 



CL246.738 
(CL246.738) 



American Cynamid AIDS 
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Drug Name 

IMREG-1 

PGL. 
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Hflpnfaeturer 
Imreg ' 



Jpdication 
AIDS. ARC. 



KS 



IMREG-2 
PGL. 

IMUTHIOL 
(diethyl dithio 
carbamate) 

IL-2 

(interleuKin-2) 
IL-2 

(interleukin-2) 
INTRON-A 

(interferon alfa) 

ISOPRINOSINE 
(inosine pranobex) 



Imreg 



Merieux Institute 



Cetus 



Schering-Plough 



Newport 

Pharmaceuticals 



AIDS. ARC. 
KS 

AIDS. ARC 

AIDS, KS 
AIDS, KS 
KS 

ARC. PGL. HIV 

seropositive 

patients 



Hoffmann-La Roche 
Immunex 



(methionine TNI AIDS. ARC 

enkephalin) Pharmaceuticals 

MTP-PE Ciba-Geigy KS 

(muramyl-tr ipep- 
••.ide) 
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Drug Nam e 

THYMOPENTIN (TP-5) 
(thymic compound) 



Manufacturer 
Ortho 

Pharmaceuticals 



Indicat icn 
HIV infection 



ROFERON Hoffmann-La Roche KS 

(interferon alfa) 



( recombinant Ortho 
erythropoietin) Pharmaceuticals 



TREXAN 
(naltrexone) 

TNF (tumor 
necrosis factor) 



PENT AM 300 
(pentamidine 
isethionate) 



DuPont 



Genentech 



c. Antibiotic? 



LyphoMed 



severe anemia 
assoc with AIDS 
& RETROVIR 
therapy 

AIDS. ARC 



ARC. in combination 
interferon gamma 



PCP 



PC 



25 
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0. Vaccinas 

Any on* of ■ variety of AIOS or HfV vaccines presently under study and development can be used in 
combination wtth the) compounds of this invention or sail Of derivative forms thereof, in the treatment or 
prevention of AIOS and diseases of similar character caused by HfV. 

It will be understood that the scope of combinations of the compounds of this invention with AIOS antiviral s. 
immunomodutators, antibiotics or vaccines is not Hmrted to the list in the above Table, but includes in principle 
any combination with any pharmaceutical composition useful tor the treatment of AIOS. 
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SYNTHESIS 

The preparation and synthesis follows, in general. U.S. Pa'ent 4.661.473; Evans. B E. et al . J. Org. Chem . 50. 
4615. (1965); Evans. B E. et al .. "A Stereocontrolied Synthesis of Hydroxyethyfene Di peptide Isosteres.* Proc 
Am. Pept. Symp.. 9. 743-6(193). and luty. J.R. etal.. J. Org. Chem 52. 1467 (1987). all herein incorporated by 
reference. 
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Preparation of 

N^(2-thienc<a/t>ony1)-5(S) -amino * i|S|.hydfOxy^-pnenyl.2(fl)-(p^nytmethyt)'bexar>oyl'LauCYl-pn<nytAi«nyt 
amide. Compound C 

5 Slap A: Preparation ol 

3(SH(1.1-0lmethy1ethoxycart>onyt)amino|^ 

To a stirred suspension of magnesium turnings (9.79 q, 403 mmol) in dry diethyl ether (200 ml) under 
nitrogen was added chloromethyltnmethylsilane (50 ml. 358 mmoii. The reaction was initialed by gentle 
warming and then was cooled in an tee bath to maintain gentle reflux After the exotherm was complete the 

W reaction was stirreo at room temperature for 1 hour then cooled to 78* C in a dry ice/acetone bath To the 
solution of the Grignard was added dropwise with stirring a solution of N-2(S)-((l.l-dimethyiethoxycarbo- 
nyt)amino)-3-phenyl propionaidehyde (19.3 g, 77.4 mmol) in dry diethyl ether (250 ml) dropwise such that the 
temperature of the reaction remained below -55* C. The resultant gray suspension was allowed to warm to 
room temperature where it was stirred for 30 minutes then was quenched by pouring into a mixture of ice (UDO 

15 g) and 104* citric acid (500 ml). The organic phase was collected and the aqueous phase was extracted witn 
diethyl ether (3X300 ml). The combined organic* were washed with 10A* citnc acid (1X300 ml) and brine 
(1X200 ml), dried over anhydrous magnesium sulfate, filtered, and concentrated to grve crude 3(S)-((i.i*di- 
methyiethoxycart5onyl)amino)-2(flS)-hydroxy-4-pherty|.1-ti1methylsiryl butane (26 6 g. quantitative crude yield) 
as a yellow oil. an analytical sample was obtained by low pressure chromatography (silica gel. 230-400 mesh . 

20 diethyl etherrhexanes. 304*:70<-/b) followed by recrystailization from heptane, mp - 91-95*C. 

elemental analysis, calcd. for CuHiiNOs Si (337.53): 

C. 64.05: H. 9.26; N. 4.15: 

2< Found: C. 64.15: H. 9.13: N. 4.22; (a]o 20 - -*O-0° 



Step B: Preparation of 3(S)*Amino-4-phenyM-butene 
To a stirred solution of the product of Step A (22.8 g. 67.5 mmol) in dry methylene chloride (400 ml) cooled in 

30 an ice bath and under nitrogen was added in a fine stream boron triftuoride etherate (43 ml. 345 mmol). The 
solution was allowed to warm to room temperature where it was stirred for 4 days. Reaction was cooled in an 
ice bath and quenched by the dropwise addition to 104* sodium hydroxide (400 ml). The organic phase was 
collected and the aqueous phase was extracted with methylene chloride (2X250 ml). The combined orgamcs 
were washed with brine (1X200 ml), dried over anhydrous magnesium sulfate, filtered, and concentrated to 

35 give crude 3( S) -amtno-4-phenyl- 1 -butane (14.2 g) as a yellow oil. 

Step C: Preparation of N-3(S)-[(1.1-Oimethy1ethoxycart>onyl)amino)-4-pheny1-i-butene 

A solution of the product of Step B (14.2 g) and di-tert-butyl dicarbonate (31 0g. 142 mmol) in dry methylene 
chloride (200 ml) was stirred at room temperature for 18 hours., washed with 100* citric acid (3X100 ml), water 

40 (1X100 ml), sard, sodium bicarbonate (3X125 ml), and brine (1X250 ml), dried over anhydrous magnesium 
sulfate, filtered, and concentrated to yield crude N-3(S)-[(1.1-dimethyiethoxycarbonyl)amino)-4.phenyibutene 
(34.6 g) as a yeltow oil. Crude product was purified by low pressure chromatography (silica gel. 230-400 mesh. 
10x20 cm column: diethyl etherhexanes. 204*:804*) to yield N-3(S)-(( 1.1 -dimethytethoxycarbonyOam.no]- 
4-phenyM-butene (16.3 g. 97.64* yield) as a white solid. An analytical sample was obtained by recrystailization 

45 from heptane, mp - 67 5-68.5* C; 

elemental analysis, calcd. for C 1 sH 2 1 NO2 (247.34) : 

C, 72.84. H. 8.56; N. 5.66: 
so Found: C. 72.76: H, 876; N. 5.64. 



Step 0: Preparation of i(R)-[V(S)-(1.l-Dimethy1ethoxycarbonyl)amino-2-phenylethyi)oxirane 

To a solution of the product of Step C (9.4 g, 38 mmol) in dry methylene chloride ( 100 ml) cooled m an ice 

55 bath and under nitrogen was added 3-chlbroperoxyban70ic acid (technical grade. 80-85°*>. 41 g, - 200 mmol) 
The mixture was s'.irred at 0°C for 18 hours and at 25 Q C for 23 hours., then diluted with diethyl ether (300 mi), 
and poured in ice cold aq 104* sodium sulfite ( 1 L). The organic layer was collected and the aqueous layer was 
extracted with diethyl ether (2X100 ml). The combined organtcs were washed with .0<-/o sodium sulfate (3 x 100 
ml), sat d sodium bicarbonate (3X100 ml), and brine (1x100 ml), dried over anhyd sodium sulfate, filtered and 

60 concentrated to grve a white solid. Crude product was purified by low pressure chromatography (sdtca gel 
230-400 mesh. 8 X 15 cm column: ethyl acetate :hexanes. 25**:75<Vo) to yield *iR)-| V(Sl-(1.l'dimethyiethoxy. 
carbony*)amtno-2-phenyiethyi|oxtrane (7.0 g. 704* yield) as a clear oil which crystallized upon standing An 
analytical sample was obtained by recrystailization from heptane mp - Si .5*52' C. 
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elameni&i analysis. ca»cd for CijH^NOj (263 34) 

C. 68 42. H. 8 04. N 5 32 

Found: C. 68 22. H. 8 26. N. 5 ?9 |ab ,Q - -1 34 

< 

Step E: Preparation of (SS. 

VS)-3^art>oethoxy-6-(1-( l.l^imethylethoxycarfronyi) ammo )«2-phenyieihyi|-dthydrofuran2-|3H)-one 

The product from Stap 0. 9.93 g. was dissolved in 100 mL of absolute ethanol and added to a solution of 2 6g 
of sodium and 20.1 mL of diethyl maionate in 170 mL of absolute athanoi After stirring overnight, tne reaction 
was aCKjffled to pH- 4 with 10Ab citric acid and extracted with 2X 500 mL of ether The combined organic 
extracts were washed 1X500 mL H|0. 1X500 mL sat'd NaHCOj. 1X500 mL sat d brine and dried over MgSO* 
The solvents were 'amoved *hd the crude product purified by low pressure chromatography on silica oet 
eluting with SOOto etlter/hexanes (Of EtOAc/hexane). The yield of semi-solid product was 10 6g The later 
fractions contained 2.5 g of the undesired 5R isomer as a white solid *< 

Step F: Preparation of (5S. 

VS)-3<ajfroethoxy^phenylmetl^-S-(1-((1 ,1-dlmethyiethoxycarbonyi)amino)»2-phenyiethyi)dihydrofuran- 
2-(3H>-one 

The product of Step E. 10.6 g. was dissolved in 100 mL of abs. ethanol containing 37 mL of benzyl bromide 2C 
and added to a solution of 071 g of sodium in 100 mL of absolute ethanol. The solution was heated to 50° C for 
1.5 hours, then cooled in an ice bath and acidified with 500 mL of 10*d citric acid. The mixture was extracted 
3X500 mL of ether and the combined ether extracts washed with 400 mL of H 2 0. 400 mL of brine, dried 
(MgSO*) and the solvent removed under reduced pressure to give 13 6 g of a clear colorless oil which was 
essentially homogeneous by TLC (254to ethyl acetate/hexanes). 25 

Step G: Preparation of (3R, SS. 
rS)-3-Ber\r^-S-(1-((1.1^imetfTyie^ 

The product of Step F, 13.6 g. was dissolved in 250 mL of 1.2-dimethoxy ethane, and to it was added 1 17 mL 
of 1M lithium hydroxide at room temperature. After stirring for 12 hours, the solvents were removed under 30 
reduced pressure, the residue suspended in 200 mL of 100* citric acid and extracted 3X 500 mL of diethyl 
ether. The combined ether extract were washed with 500 mL of brine, dried (MgS04) and concentrated to 
dryness. The residue was dissolved in 25C mL of toluene), heated to reflux for 12 hours, then concentrated to 
dryness under reduced pressure. Purification by medium pressure chromatography over silica gel. eluting with 
15Ato ethyl acetate/hexanes gave 3.2 g of the 3fl lactone as a clear foam. Further elution with the same is 
solvents gave 6.15 g of the 3S-lactone as a wtwte solid. 

Step H: Preparation of 

N'-( 1 .1 ^imemyietr>oxycarbony«)-S(S)»amino-4(S)-( 1 V-dimethylethyl- 1 . 1 -dimethyisityloxy ) -6»phenyl- 
2(RHpheny1methy1)-hexa/io+c acid *o 

(3R, 5S. 1 'S)-3-Benzyt-5-( 1 -( ( 1 . 1 ^lmethyiethoxycai^onyi)amino|-2-phenylethyl)dihydrofuran-2-(3H ) -one . 
0.5g. was dissolved in 30 mL of a 2:1 mixture of ethylene glycol dimethyl ether/water, and to it was added S mL 
of 1M lithium hydroxide at room temperature. After stirring for 1 hour, the solvent was removed in vacuo and 
the residue partitioned between 20 mL chloroform and 20 mL 104b citric acid. The layers were separated and 
the aqueous phase) extracted with 3 X 20 mL chloroform. The combined organic layers were dned (NajS04 ) 45 
and the solvent removed to yield 0.46 g of the crude hydroxy acid. This residue was dissolved in S mL of dry 
0MF and 0.845 g tert -butyl dimethyisilyl chloride and 0.72S g of imidazole were added. After stirring tor 1 8 
hours, the reaction was poured into SO mL of water and extracted with 3 X 20 mL of ethyl acetate The 
combined organic extracts were washed with 3 X 20 mL of 10Ab citric acid. 1 X 20 mL of water. 3 X 10 mL of 
saturated equeoua solution of NaiCOr and 20 mL of brine. After drying (NaaSCU). the solvent was removed 50 
and the reauttlng residue dissolved in a mixture of 5 mL of THF. 5 mL of glacial acetic acid, and 2 mL of water 
The mixture was stirred for 4 hours, then poured into 50 mL of water and extracted with 3 X 20 mL of ether The 
combined ether extracts were washed with 2 X 20 mL of water, bhne, dried (NajSOW, and the solvent 
removed. Purification by medium pressure chromatography over silica gel. eluting with MeOH/CHCIj gave 0 S3 
g of the product as a white solid. 55 

Step I: Preparation of 

N'-( 1 .1 -dimethylethoxycarbonyl)-S(S)*amino-4|S)»( V. V-dimethylethyl- 1 . 1 -dimethylsifyioxy ) -5>phenyi- 
2(R)«(phenytmethy1)-rfexanoy1eucyi»phenylalany1 amide. 

The product from Step H. 0 183 g, was dissolved in 10 mL of dry OMF. and to it was added 0 124 g of 60 
leucinyt-phenyieJanyt amide hydrochloride hemihydrate. 0.051 g of 1 -hydro xybenro rial ole hydrate and 0 063 g 
of 1-ethy1-3-(3-dimethytaminopropyi) carbodiimide hydrochloride. Triethytamine was added to the stirring 
solution until the pH was 8.5. After stirring for 2 hours, the reaction was poured into 80 mL of water ana 
extracted with 5 X 10 mL of ethyl acetate. The combined organic extracts were washed with 3 X 20 mL of 'OO'o 
cithc acid. 1 X 20 mL of water. 3 X 20 mL of a saturated aqueous solution of NajCOj. 30 mL of brine, oned $s 
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15 



(N*iS04). and the solvent removed to grve 0.2 g of the product after purification by preparative ir..n layer 
chromatography (5A* methanol ' chloroform) 

Step J: Pr eparation of 

nylalan yl amide ^ 

The product from Stop I. 0.2 g. waa placed In a flask and to it was added 2 mL of a im so-ui.on of 
tetrabutyUmmonlum fluoride *n THF. After stirring for 2 hours, the solvent was removed in vacuo , and me 
residue was taken up In 50 mL of 10A* methanoi/chkxoform and passed through a pad of silica gel The sotven* 
was removed in vacuo , and the remaining solid triturated with ethyl acetate. The solid was filtered through a 
silica pad and washed with ethyl acetate. The aifica gel pad w*s then washed with chloroform (200 mL) The 
chloroform solution of the product wa* evaporated to yield 0.074 g of pure product. The ethyl acetate soiut.on 
was concentrated, and the residue was chromatography over silica gel. eluting with methanoi/chloroform to 
give an additional" 0.064 g of product. The combined yield of the product was 0 128 g: mp 218-210 C 



Step K: The Preparation of 

5(S)-am.no-4-(SH**°^^ 
To a solution of 350 mga. (0.49 mmol) of N'M(1.1^n^tny1ethoxy)cart)ony1).5(S)-am(no-4(S)-hydroiy-6.pne- 

nyt-2(R)^phany1m«triyf)^xanoyt-Leucy1-Pr>enya^ Amide dissolved in 1 5 mis. of methylene chloride at 0° C 

20 was added 5 mis. of trtfluoroacetk: acid. After 30 minutes, a thin layer chromatogram (TLC) showed that the 

reaction was complete. The reaction solution was concentrated, the residue dissorved in 25 mis of methylene 

chloride and transfered to a separator/ funnel. The organic layer wis washed with 2x50 ml of sat'd. NaHCOa 

solution and the organic layer was dried (NaaSCU). filtered and concentrated to give the crude product which 

was pure enough to be used in the next reaction. 

25 

Step L: The preparation of 

NM2-thien<><*rt)c^)-S^ 

^TJa solution of 30 mga. (0.049 mmol) of 5(S)-ainirK>-4(S)-hydroxy-6-pheny1.2(R)-(phenylmethyi)-hexanoyU 
30 Leucy-Phertyaianyl Amide in 10 mis of deceased dimethyl formamide (DMF) was added 10 mgs (0.074 mmol) 
of 1-hydroxybenzotriazoie hydrate (HOBT). 14 mgs (0.074 mmol) of 1.(3-OimethyUminopropyt)-3-ethyicaroo- 
diimide hydrochloride (EDC) and 7 mgs (0.055 mmol) of thtophene-2-camoxyfic acid. The pH of the solution 
wes adjusted to ca. 9.0 with triethytamine and the reaction was stirred at room temperature. After 1 8 hours a tic 
indicated that the coupling was complete. The DMF was removed m vacuo and the residue dissorved in 20 mis. 
35 of methylene chloride which was washed with 2X20 mla of 104* citric acid soln.. 20 mis of satd. NaHC0 3 
solution and the organic layer was dried, filtered and concentrated to give the crude product. The residue was 
purified using prep, layer chromatography (5<*> MeOH/CHCLs. SiOj. 0 5 mm plate) to grve 18 mgs of the title 
compound m.p. 232-234* C. 
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EXAMPLE 2 



Preparation of 
45 N'-£pnenyipfoc«n^ 

nvl amide. Compound E %t ^ ftw , , w 

To a solution of 0.038 mmol of 5(S)-a/nin<M(S)-2-(R)*(pnenylmethyt)-hexanoyl-teucyi-Phenyalanyi Am.de m 

10 mis of methylene chloride which contained 10 ui (0.072 mmol) of triethytamine is added 10 ul (0 070 mmol) of 

3*phenyipropanoy1 chloride. After 3 hours the reaction is poured into a separately funnel and washed with 
SO 2X10 mla of 10A* citric acid solution, 10 mis of satd. NaHCOs solution. The organic phase is dr.ed. filtered, and 

concentrated to dryness. The concentrate is passed through a pad of SiOj which is eluted with 5*t> 

MeOH/CHCLs to give the crude product. This is further purified using reverse phase HPLC on a Water C-i8 

column to give tiie desired product. 



EXAMPLE 3 



Preparation of ^ 
GO N^U-Oimeth yiethvlcarbonyl).^^ 
leucyl-phenyiaianyl amide 

Step A: Preparat ion f 
NM1.1-0imeW«thoxYcar^^ 
65 leucyt-phenytatanyl amide 
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T a etkred solution of N'-(1 ,1 -drnethyiethoxycart>ooyl)-5<S)-amino-4(Sl -hydroxy -6-pften>i2jR) (4 ~c~:\ 
ksx>ph#nytm«triyl)h«xarK^^ucyi-: «nenytaJ*nyt amide. 25 mg. in 10 mL of tetrahydrofuran was aooeo a 
suspension of lOAto palladium of c/irbon. 25 mg. in 10 mL of aba. methanol. The mixture was stirred ur.aer an 
atmoapnere of hydrogen for 4 hours at room temperature, then filtered and concentrated to dryness The 
residue was dissolved in 1 mL of tetrahydrofuran and 1 mL of water was added. A white solid preoo<tatea 
which was collected and dried under vacuum over PjO*. The yield was 20 mg of pure product mp 222 223 C 
(C.H.N) 

Step 8: Preparation of 

5(S)-ajnino^(S?-hyOroxy^phenyl-2(RH4-^^ amide 

In a manner substantially similar to that described in Step K of Example 1. N'-(ij*dimethyie(hoxycaroo- 
nyl)-5(S)-a^ino^(S)-hydroxy^-pheny<-2(R)-(4-hydroxyphenyimethyl)hexanoyl*ieucyi-phenyiaianyi amide »s 
converted to the named product. 

Step C: Preparation of 
N'M1,1^tmethy1ethytca/pon^ 
leucyUphenylaianyt amide 

Following substantially the procedure described in Step L of Example 1. but employing the amine from Step 
B of this Example and prvaJtc acid, the described product is obtained. 

EXAMPLE 4 



Preparation of 25 

N^rtty*^-(4-hydroxypheny<methytcan^ 
note ca/boxamide 

Step A: Preparation of 

N^nzyt^'-p.l^inwhytotho 30 
carboxemide 

The lithium aait of benzyl amine was prepared by adding 0.5 mL of a 2.5M solution of n-bufyl lithium to 0 1 34 g 
of benzyl amine In 10 mL of dry THF at -78* C. To this was added 0.1 g of (3R. 5S. 1 'SJ-S-benzyl-S-f, HP. i -di- 
me tftyte tf>o xyc*rtxxiyl)amir^ one in 5 mL of THF. After stirring tor 15 
minutes, me reaction was quenched by the addition of 15 mL of 10Ato citric acid, and the mixture was allowed to J5 
warm to room temperature. The volume was tripled by the addition of ethyl acetate. The organic layer was 
separated, and the aqueous phase was washed with ethyl acetate. The combined organic solutions were 
washed wtth 3 x 10 mL lOAto citric acid. 1 x 20 mLof saturated NajCOs solution, brine, and dried (NajSOO. The 
sorvent was removed in vacuo to yield a white solid. The solid was recrystaJlized from hexane/ethyt acetate to 
yield 0.065 g of the product as a crystalline solid; mp 191-192*0. ao 

Step B: Preparation of N>benzyt-5(S)-amino^(S)-hyoroxy^phany1-2(R)-(pheny1methyl)hexanoic 
carboxa/nloe 

The amine protecting group is removed by following substantially the procedure described in Step K of 
Example 1 yielding desired product. *5 

Step C: Preparation of 

N-benzyW-hydroxypftenytm^ 

ca/boxamlde 

A new amine protecting group is added to the product of Step 6 of this Example, by following substantially 50 
the procedure described in Step L of Example 1. but replacing the 2-thiopnenecarboxytic acid used therein, 
and substituting thereto 4-hydroxypnenytacetic acid. The indicated product is obtained. 

EXAMPLE 5 55 

Preparation of 

N'-Q .1^im^thytethylaminosurfonyl)U|S)»amino»3(S)-hydroxy'S-<^clohexylpentanoyl-leucyl-phenylaianyi 

amide 60 

Step A: Preparation of 

N-(1.1^imethyiethoxyca/bony1M^ amide 

N-{1.1^tmethyiethoxycarbonytM( acid (Boc-ACHPA) 

{0.575g. 1.82 rr.moO was dissolved in 5.5 mL of dry OMF. under argon. To this well shrred mixture was added 65 
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L-teucyi-phenyiaJanme amide hydrochloride semihydrate (0 74g. 2 18 mmoU hyoroiybenztn uo-e n y orate 
IC 258g. l 91 mmol). ethyl 3- dimethyiamino)p*ropyicarbod;imide hydrochloride (0 374g. 1 91 mmoo ana 
tnethytamme (0 57 mL. 4 10 rrmol). This mixture was stirred at room temperature for 1 hour The reaction 
mature was diluted with ethyl kcetate (30 mL). This mixture was washed with water (3X15 mL). tOAo aqueous 
5 citric acid (15 mL). and brine (15 mL) Orymg (NajS04). filtration, and removal of the solvent m vacuo gave t^e 
crude coupling product. T^is material was chromatographed on silica gel using 6<»o methanol m cmoroform as 
eiuant There was obtained 0.582 g of the title compound as a white crystalline soi<a MP Ti-irs C 

Step B Prepara ti on of 4(S)'amino-3(S)-hydroxy-5-cyclo:ieKyipentanoyi'leucyl-phenyiaian y i amtge 
iC The amine protecting group is removed by following substantially the procedure aescnoeo .n Step k r 
Example 1. yielding desired product. 

Step C Preparation of 

N'-n,i.dimethylerhylaminosulfonyl)-4(S)-aminO'3(3)-hYdroxy-5-cyclohexyipenianoyi.ieuCyichepyiaiar. y i 
15 amide 

A new amine protecting group is added to the product of Step B in this Example by following sucstant-a-iv 
the procedure descnbed m Example 2. but replacing the 3*phenylpropanoyi chionoe used trere.n arc 
suost.tuting thereto 1.1-dimethylethyt aminosurtonyt chloride. The indicated product is obtained 



EXAMPLE 6 



Preparation of N'-[3Mn(R)-Diffl«thy1aminoc^^ 

25 pr opanoyl)*leucyt'phenyialanyiamide. and 

N , .(i3Mi(R)*BenryloxycarbonYlamino*2-phenylet > -yl)phosphinyll-2(S)-phenyimethy< 

propanoylHeucyl-phenytaianylamide 

Step A. Preparation of Methyj»1(R)-benzy1oxycarbonylamino-2*phenvlethyiphosphinate 
30 a lOAto solution of trimethyisirytdiazomethane in pentane was added dropwise to a solution of 0 790 g of 
i(R)-benzyloxycarbony1amino-2-phenylethyi phosphonous acid in a mixture of benzene (35 mL)/methanoi (5 
mL) until a pale yellow color persisted in the stirred reaction solution. After one hour at 0" the solution was 
concentrated and the residue chromatographed over silica gel. eiutmg with methylene chloride 'acetone/ 
methanol (18:1:1). to afford 0.400 g of pure methyl ester. 

35 

Step B Preparation of 

MethyM(R)-benzyoxycarbonv1amino-2-phenytethyH2(P S)<arbomethoxy-3-phenyM-propyl)prosphinate 

The product-of Step A. 0.397g. was dissolved in 5 mL of abs. methanol and. at 0' . was treated with 0 67 mL of 
a 2.0 M solution of sodium methoxide in methanol under a nitrogen atmosphere. After 10 minutes, methyl 

40 2-benzyi acrytate (0.240 g) was added in one portion, the cooling bath removed, and the mixture was stirred at 
ambient temperature of 18 hours. The mixture was concentrated to an oil which was partitioned between 15 
mL of IN hydrochionc acid and 10 mL of ethyl acetate. The layers were separated and tne aqueous phase was 
extracted with 2X10 mL ethyl acetate. The combined organic layers were washed (br.neJ and dried (Na?S04> 
and the solvent removed to give an oil which was chromatographed on silica gel (tlasni Elution with etnyi 

46 acetate afforded 0.264 g of the product. 

Step C Preparation of 
M«myM(R)-b«nzytoKycatton^ 

A solution of the product of Step B. 0.264 g. m ? .5 mL of 1 ,2-dimethoxyethane was treated with 0 56 mL of a 

SO 1.0 N aqueous lithium hydroxide solution. After stirring under nitrogen for 4 hours at room temperature the 
sotvent was removed and X mL ice water was added to the residue. The resulting mixture was extracted with 
2X10 mL ether/ethyl acetate mixtures, following wtuch the aqueous phase was acdified to pH 4-5 using several 
drops of 500A) acetic acid. The acidic mixture was extracted with 3X15 mL ethyl acetate and then the combined 
acidic organic layers were washed with water, brine, and dried (MgSOO. Removal of the solvent m vacuo left 

55 the product as an oil 0 153 g. 

Step 0 Preparation of 

N.[3-(Methoxy.|1(R ) ■b en7yioiycarbonylamino-2-phenylethyliphosphinyi)-2MR.S^-phe nyirr,ethyi.pfOpanoyll. 
leucyl-phenylalanyiamide 

60 The product from Step C. 0 153 g. was dissolved in 4 mL of dry acetomtnle and stirred under nitrogen .n an 
ice bath To the solution were added 0 1 19 g of L-ieucyi L-phenyiaianyiamidc hydrochloride hemihyorate. 0 155 
g of benzotria20l*:-yioxytristdimethytamino)phosphonifm hexafluorophosphaie. and tnethylamme to pH 8 5 
After stirring at 0" for 2 hours the mixture was warmed to room temperature and stirred 3 hours further Ten 
mL of dilute aqueous sodium chloride was added and the mixture was extracted with 4X10 mL ol ethyl acetate 

65 The combined organic extracts were washed with water. 2N hydrochloric acid water, saturated aqueous 
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sodium bicarbonate, bnne. end dried MgS04) Rtrnovel of th* solvent left 0 164 g of a sticky solid wh.cn was a 
mixtura of 4 mapf componants as a ndenced by thin layar chromatography (chioroform/mQthanoi/ ammonium 
hydroxide, 90:10:1). Tha mixtura was flash chromatographad. aluting with tha same solvent mmurc used tor 
tic. Early fractions containing an intimate mixtura of 3 componants were combined and concentrated to give 66 
mg of a diasteraomenc mixtura of tha product. Continued elution provided and additional 52 mq oi product 
mixtura which was predominately a single tic spot. 

Step E: Preparation of N-(3-[1(R)«Benxy<ox>car^onyiamino-2'phenylethynphosphinyit-2(R)-pheny tme!nyi 
propanoyt)-teucyl*phenytaianyf mtda. Compound Alpha, and 
N-[3-(1<R>-BertryioxycaJttc*iylam^ 
proparK>yl]^ucyl-p^erryHalanyt/am>de. Compound Beta 

A solution containing 0.066 g of the cheat ereomertc mixtura of Step D and 0.014 g of anhydrous lithium iodide 
in 2 mL dry tetrahydro?urin was stirred at room temperature for 7 days, dunng which time an additional 0 030 c 
of lithium iodide was a/Jded. At tha end of 1 weak tha solvent ws removed and the residue suspended m S mi 
of saturated sodium bicarbonate. The mixture was extracted with 4X5 mL ethyl acetate and the combined •« 
organic layers wara concentrated. Separation of tha two dlastereomers was accomplished by preparative hign 
pressure liquid chromatography using a Waters Delta Pak C-18 column, eluttng with a gradient of acetonitme 
0-95Qfe in water (0.1 trtfluoroacetic acid) over one hour. The fractions of retention time 4 22 minutes and that 
of 7.00 minutes were ryophillzed separately to afford 0.013 g of Compound Alpha and 0.012 g of Compound 
Beta, respectively. 20 

Step F: Preparation of 

N-(3-[(1(R)-aJTUr»o-2-c^ny4eth^ amide 

Following substantia^ the procedure descnbed in Step A of Example 3, but substituting tor the benzyl ether 
used therein, Compound Alpha from the preceding step, the indicated product is obtained. 25 

Stsp G: Preparation of 
N-(3-((1(R)-d<metrn^a/T>mocar 
phertyiaianyl amide 

Following substantially the procedure described in Example 2. but substituting for the amine used therein jo 
the product from the preceding step, and for the 3^henylpropanoyt chloride used therein, dimethytammocar- 
bonyl chloride, the desired product is obtained. 



Assay for Inhibition of Synthetic Wal Protease 

Inhibition studies of the reaction of the synthetic protease [amino acid residues 69-167 of the got open 
reading frame in Ratner. L at al . Nature. 313. 277 (1965) and synthesized by Merntield solid -phase synthesis] *o 
with a peptide substrate [Vai-Ser-Oln-Asn-Tyr-Pro-lle-Vai. 2 mg/mL when the reaction is initiated) were in 50 
mM Na acetate. pH 5.5. at 30* C for 1 nr. Various concentrations of inhibitor in 1 .0 pj OMSO were added t 36 >il 
of assay solution and the reaction initiated by the addition of 4 ul (1 .5 ug) of synthetic protease. The reaction 
was quenched with 160 ul of 120fe acetic acid. Products of the reaction were separated by HPLC (VYDAC wide 
pore 5 cm C-18 reverse phase, acetonithle gradient. 0.14b trtfluoroacetic acid). The extent of inhibition of the <5 
reaction was determined from the peak heights of the products. HPLC of the products, independently 
synthesized, provided quantitation standards and confirmation of the product composition. Results are shown 
In Table VII. 
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TABLE VII 



SO 



Compound 



ICso(nM) 



A 

B 

C 

c 

E 



7 
6 
11 
11 



55 



4 



60 
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Preparation of N-b*nzyl-N'-(succino Y V5|S?-*min^^ 
isoJeucyi arruoe. Compound F 

Step A; Preparation of 

* N '^h*y1-NH1,1^metl^ethoiyc^ 

ny1-2(RHprienylmethyt)hexanoyl iso*eucy1 amide 

The product of Example 1. Step H. 0.10 g (0.2 mmol) was dissolved in 9 ml of dry OMF. and to it was added 
0.048 o (0.25 mmoO of EDC, 0.034 g (0.25 mmoO of HOST and 0.077 g (0.3 mmoO of N-benrvHsoieucyl amide 
hydrochloride. Triethylamlne wma added to the stirring solution until the pH was 8.5. After stirring for 18 hours. 
W the reaction was poured Into 20 ml of Ice water and extracted with 3X20 ml of ethyl acetate The combined 
organic extracts were wmshed with 1X20 ml of 10A* citric acid. 1X20 ml of water. 1X20 ml of a saturated 
aqueous solution of NajCOj. 20 ml of brine dried (NaaSCM. and the solvent removed to give 0 125 g (86<vt) of 
Step A product after purification by chromatography on silica gel (CHCIjiCHjOH. 99:1). 

tS Step 8: Preparation of 

N-berirvl-N'-tU^imethytatt hexanoyi 
isoieucyl amide 

The Step A product, 0.115 g. was placed in a flask and to it was added 2 ml of a 1M solution of 
tetrabutytammomum fluoride in THF. After stfrring for 4 hour*, the solvent was removed in vacuo , and the 
20 residue was treated with 20 ml of ice water to precipitate the white solid product. Chromatography on silica gel 
(CHCI 3 :CH 3 OH. 99:1) provided 0.035 g (364*) of Step B product, mp - 204-206* C; 

elemental analysis celc'd. for CjjHUiNjOs: 

2$ C. 72.17; H. 8.02; N. 6.82; 

Found: C. 72.47; H. 8.30: N. 6.73. 



Step C: Preparation of N-benzyt 

N'Msucarwyi)-5(S)*amino^(S)*hydroxy^phenyt-2(R)Mphenytmethy1)hexanoy« isoleucyl amide 

Removal of the Boc group and substituting thereto a sucdnoyl group was performed on the Step B product. 
0.06 g (0.1 mmole). by the procedures of Example 9. both steps, to provide 0.03 g (49**) of the title compound' 
An analytical sample was obtained on recrystaJUzation from acetonitrile; 

35 elemental analysis calcd for CaahUsNjO*: 

C. 70.22; H, 7.37; N. 6.82; 
Found: C. 70.20; H. 7.40: N. 6.77. 
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EXAMPLE 9 



45 Preparation of 

N.(2[R)-hy&-oxyO(SHnc*ny1^ 
note carooxamide. Compound G 

Step A: Preparation of N-(2|R)-r^roxy-1(S)Hno^nyt)»S(S)-amino 

SO 4(S)-m^oxy^phenyt»2(R)-(phenyimethy1)-hexano<c carooxamide 

A 0.25 g (0.46 mmol) quantity ol N-(2(R)-hydroxy-l(SHndany1)-N'^ 
rryt)-5(S)-amiTK>^(S)-hydroxy^ carooxamide was dissolved in 20 ml of 

dry CHjClj with stirring and cooling in an ice water bath under argon. To this solution was added 5 ml of 
trifluoroacetic acid, and the solution was stirred for 2 hour*. The reaction mixture was concentrated m vacuo , 

SS and the residue partitioned between CHjClj and saturated aqueous sodium bicarbonate solution. The organic 
layer was separated, washed with brine and dried over anhydrous NajS04. filtered and concentrated in vacuo 
to give 0.16 g :78Qfc) of Step A product after chromatography on silica gel eluting with CHClj CH 3 OH. 95 5. An 
analytical sample was obtained by conversion to the maleate salt, mp 184-186*C: 

60 elemental analysis, calcd. for 

C*iH3tN20yC4H«0««HjO (560.65): 

C. 66 41; H. 6 62; N. 4 84; 
Found: C. 66.50: H. 6 35; N. 4.78; 

as "~ 
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Step B: Preparation of 

N-(2( W)-hydroxy-1(S)-tfKi*ny<)-N , -(su>:cinoy<)»S(S)-tmino-4|S)-hydf0xy -6-phenyi Hphenyimet hyi) he w 
note carftoxamide ~* " 

A 0.060 g (0.089 mmoll quantity of N-{2(R)-hydroxy-1(S)-indtnyi)-5(S)-«mino*4(S) nyafoiy-6 pr.enyi 
2(RMpl*nytn)ethy1)-hexanoic cart) ox amide was dissolved in 1 ml of dry DMF To mu solution was added 0 0*9 
Q (0.49 mmol) of succinic anhydride, and the reaction mixture was heatec at 60 C C tor 8 hours ice water (20 mn 
waa added to the reaction mixture to precipitate 0.31 g (63°W of Step B product mp ^ 8 1 - 1 83 C a'ter 
trituration with diethyl ether. 

Elemental analysis, caic'd. for CaaH«N a 0« 
(544.648): 

C. 70.57: H. 6.66; N. 5.14; 
Found: C. 70.84; H. 6.81; N. 5.12. 



EXAMPLE 10 



Preparation of 

N-(2(R)-hydroxy^(SHndarry|)^Hm 
thy<)-hexanamide t Compound H. 



C. 66.20; H. 6.65: N. 5.28; 
Found: C. 65.96; H. 6.59; N, 5 65. 



*5 



20 



25 



Step A: Preparation of 

NM2(R)-tTYQ>oxy-1(S>-tadarry<)-5^ 
rrytmetnyl ) -hexanavnlde 

To a solution of 660 mgs. (0.99 mmol) of N-(2(R)-hydroxy-1(S)-lndanyt).5(S)-(d.1-dimethylethoxy)carbo- jo 
ny1)-einii>oM(SM^1'-dimetm>*tr^ dts* 
sc*K/ed in 30 mis of methylene chloride at 0*C was added 15 mis of trtfluoroacetic acid. After 30 minutes, a thin 
layer chromatogram (TLC) showed that the reaction was complete. The reaction solution was concentrated 
the residue dissolved In 100 mis of methylene chloride and transferred to a separatory funnel The organic layer 
was washed with 2X50 ml of satd. NaHCOs solution and the organic layer was dried (NajS0«). filtered and 35 
concentrated to give the crude Step A product which was pure enough to be used m the next reaction 

Step B: Preparation of 
N-(2(R)-*yo>oxy-1(SHndan^ 

6-^>heny<-2(RMc^riylme 40 

To a solution of 55 mgs (0.10 mmol) of Step A product in 10 mis of methylene chloride was added 0 039 ml 
(0.276 mmol) of tnethytamtne and 0.032 mg (0.186 mmol) of methanesutfonic anhydride. The reaction was 
stirred at 23* C for 18 hours and worked up by diluting with 20 mis. of methylene chloride. The organic layer was 
washed with 2X20 mis of lOAto citric acid soln.. 20 mis of satd. NaHCOs solution, dried, filtered and 
concentrated to give the crude product. The residue was purified using prep, layer chromatography MO°'o 45 
MeOH/CHCK SJOi. 0.5 mm plate) to give 17 mgs of the Step B product compound as an oil 

Step C: Preparation of 

^2(R)-trydroxyO(S)-lrtdanyl)-5(SH 

narmde so 

To a solution of 50 mgs. (0.078 mmol) of Step 8 product In 2 mis of THF was added 1 ml of a 1M solution o» 
tetraoulyUnvnonKxn fluoride (TBAF). After 1 hour an additional 0.5 ml of TBAF was added. A her 2 hours, the 
reaction was dHuted with water and the resultant precipitate was filtered and washed with water. The solid was 
dissolved in chloroform, dried (NajSCM. filtered and concentrated. The crude product was chromatographed 
on a prep, plate (0.5 mm. 5*t MeOH/CHCIj) to give 24 mgs. of the Step C product, mp 180-182°C. 55 

Anal, ceic'd for C2.H34NjO5S-O.2S MeOH: 
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10 



20 



.£o^ ir ^h«^ hydrate. 0.010 0 Of l-ethyt-S-.S^imethyl.rninopropyO c^od»n«d. 
hv^h^ide ind 5T«I N.(2(R|-^roxy-1(S)^y ( -5(S)-.mino^|S)-nydroxy^ph,ny.-2|R,.lphe. 
nvfrr^TrSxan^ T^hvtamine wu added o the stlrrlnfl solution u-til the pH reached 8 5 After si.mng 
K .r^liSSSn. reaction ^ poured Wo 5 mL ol water .nd extracted w„h 3X5 mL of 
•Tr^ .Sut/CTo^bintd orow« extracts wr. washed with 10<* Citric acid, water, saturated -queou 
nXo, Sutton .r^dritd over anhydrous NarfO,. Evaporation of the sorv.nt g.v . res.due wh.ch was 
chrom. ogni^d over silica gel (5* n»tr*no«/ch.oroform) to afford the t.tle compound as . wh.te sohd 
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EXAMPLE 12 



Assay tor Inhibition of >^rob^^pr.»Md V1^°t^ ^ $u6s|fate 

dH 5 Set S^Cfor 1* Various concentrmtions of inhibitor in 1.0 ul DMSO were added to 25 ul of the 
P?p,£'a2u1ion In ^af. The r..c«on It WtWed by the addition of 15 ulot 0.33 nM protease ,0J1 ng> .n . 

rfOlffl M N. acetate pH 5.5 and bovine serum albumin. The reaehon was quenched with 1 60 

£J£> * oo^ %f the n-ctton wr. sepvated by HPLC (VYDAC wide pore 5 cm C-18 
1£n2£T™x££* gradient. 0.1<* phosphoric add). The axtent of ir*lbltK>n of the reaction w« 
^l£Eon^hV ^ oeTtJkjhts of the products. HPLC of the products. Independentty synthesized, proved 
SX£ s^d^^SAfioni Tof the product composition. Compounds F.G.Hand J showed -C s , 

, ^^ r ^^°st^^'t«che» the princes of the present invention, with exempts provided for 
, S^^^waS u^tood ^MhYpract-c. of the invention encomc«ses all of the usual 
l^^"otu^^^.. o-etion. or addWona of procedure, end protocol, described herein, as 
come within the scope of the following claims and Its equivalents thereof. 



35 Claims 

1 . Compounds of the formula: 
A-G-B-B^l I. 
wherein A is 
40 1) 

0 

R'. i -wherein R 1 is 

a) C i-« alkyl either unsubstituted or substituted with one or more of 
i)Ci-4 alkyl; 
45 H) hydroxy: 

") Mtet^rein halo is F. CI. Br. or I: except no halo on carbon adjacent to carbonyl. 

v) ar™no; 

vi) Cut alkoxycartjonyl; 

U S C io?R°»Ri wherein R* and R' are the same or different and are hydrogen. C-.-s alkyl or c,-» 

ITJo^vl or i^ned together either dir*ctty to form a 5-7 membered heterocycle. or through a 
121 ZJSSJS To. ^ S. to form. Swnemb^ed heterocycle with the n.trogen to wh.ch «h,y 
tvrt attached: 

55 ix)-NR*R*. 

x) - M -P-R 4 wherein, 
t 

a 

R is hydrogen or C i.« alkyl. 
Pis 
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0 S 0 NH 

.1. -t. -i. -i- 



0 
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and 

RMsH.C1.3aJkyl.C1.4alkoxy.of >JR*R*; 

xi) Cj-r cyctoaJkyt or C«- 1 o tryl ; 

xii) 5 of 6 membered heterocycie. unsubstituted or substituted with OH. NH or Cl* alkyl. or 

xiil) try! of 6-10 carbon atoms, either unsubstituted or substituted with one or more of 5 
(a) halo, 
lb) hydroxy. 
(c)Ct-3 aikoxy. 
IdlCio alkyl. 

|e) *NRj, wherein R is defined above, ,c 

(0 

0 

• C OR. 
IQ) 

0 -5 

• CNR 2 . 

(h) -SOjNR 2 . 

(i) -CH 2 NR*. 

(j) 

20 

0 
II 

-N-CR, 
R 

25 

Of 

(k)-NSOjR; 
i 

xrv) -OSIR 3 (R*)» 

b) aryt of 6-10 cartoon atoms, either unsubstituted or substituted with one or more of 30 

1) Ci.4 eJkyl. 

ii) Ci-s aikoxy. 

iii) hydroxy, or 

iv) ha)o; 

v) -NRi. 35 

vi) 
0 

- COR. 
v«) 

0 40 

• CNRj. 

viM) -SOjNR*. 
ix) -CHjNRj, 
x) 

45 

0 

ft 

-NCR. 

Of 

xi)-wSOjR; 
i 

% 

c) 5 or 6 membered heterocycie ; 

2) R'-SOa-. except R 1 is nor aryt. 5-5 
3) 

R 1 -N-S0 2 -. 
R5 

wherein 

R* is H or Ci-5 aikyt or joined together with R 1 either directly t form 5-7 membered heterocycie. or 
through a heteroatom selected from N. O. and S, to form a 6-membered heterocycie with the nitr gen to 
which they are attached ; 65 
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4) 

0 

R^N-C-; 



6) I* 1 ;, wherein q is 1 or 2; 
Gis 




wherein Z is O. S. Of HH. and 
R'is independently 
1 1 hydrogen; 

2) 



ii 



c— 

10 



R 



n 



11 



3) -OR. wherein R Is H. or Ci-4 alkyl 

4) -NR 2 , 

5) -Ci-4 alkytene-R 11 ; 

wherein n is 0-5 and R 10 is independently 

a) hydrogen, 

b) hydroxy, or 

c) Ci-4-aikyt; 
R n is 

a) hydrogen. 

b) an/1, unsubstituted or substituted with one or more of 
0 hak>. 

ii) hydroxy. 

iii) -NHj. -NO*. -NHR. or -NR*. wherein R is H. or Ci-4 alkyl. 
tv)Ci-4aikyt, 

v) Ci-a alkoxy. 

vi) -COOR, 
vii) 

0 

- C NRj. 

via) -CHjNRj. 

ix) 

0 

-CHjNH C R. 

x) CN. 

xi) CF 9 . 
xti) 

0 

-NH C R. 

xiii) arylCi-jaJkoxy. 

xrv) aryt. 

xv) -NRSO2R. 

xvil -OP(0)(OP.)a wherein R, is H or aryl. or 
xvti) 

0 

.f> r -C,. 4 gjkyl substituted with one or more of amine or quaternary amine; 
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c) 5 or 6 mtmtMrt^ heterocycta including up to 3 hataroatomt selected from N O. and S. any of «^'cn 
heterocycie may be unsubstituU d or substituted wtih one or mora of 

0 haio. 
m) hydroxy. 

iii) -NHj. -NHR. -NRj, 4 
rv)Ct-4alky1. 

v) Ci.j alkoxy. 

vi) -COOR. 
vii) 

0 V 
• C NRj. 

viii) -CHjNRj, 

ix) -NH C R. 

0 

x) -CN, '5 

xi) CFj. 

xh) -NHSOjR. 

xiii) -OPtOKOR.)? wherein R, is h or try, or 
xrv) 

0 20 
-O- C -Ci-4 aJkyl substituted with one or more of amine or quaternary amine: 

d) Ci-« alkyt or Ct-a alkenyt. unsubstituted or substituted with one or more ol 

i) hydroxy. 

ii) Ci.4 aJkyi. 

iii) -NHj. -NHR. -NRj. 25 
iv) 

KS 

-NH CH , 

v) 

MI 30 
-NH- C- NHa. 
vi) -COOH. 
vu) 

-I OR. 35 
viU) -SR or a/ytthk). 
Ix) -SOjNHR. 

j-4 aikyl surf onyl amino or a/yi sutfooyt amino. 



xj i £j j ^aikylsi 
xi^CONRffr 



xii) *o 
0 

-NH CR, 

xiii) -OR 

xiv) aryi Cio aikoxy. or. 

xv) aryt; 

e) Cs-7 cyctaettcyt unsubstrtuted or substituted with one or more of 

i) hydroxy, 

H)Ci-4»*y«. 

«) -NH,.-NHR. -NHRi. 

rv) 50 
Ml 

-NH- &B . 
v) 

HI 

-NH- C- NHa. 55 
vt)-COOH. 
vii) 
0 

- C -OR. 

viU) -SR. 60 

ix) -SOjNH,. 

x) alkyt sulfonyiamin orarytsuff nylamino. 

xi) -CO NHR, or 
xii) 

65 
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0 

-NHCR; 

f) a 5- to 7-memb4Hed cafbocyci'i or 7. to i 0-mefn bered b*cytfic cirbocycitc nng wh»ch is erther saturated 
or unsaturated, said carbocycUc ring being unsubstituted Of substituted with one or more of 

1) haJo 

5 M) -OR. wherein R it H or Ct-4 alkyt. 

iii) 

- f OR. 
rv) 

- C NRj. 

v) -CHaNRi. 

vi) -SO2NR2 or -S(0) T R wherein y is 0. 1 . or 2; 

vii) -NR2. 
IS viii) 

0 

-NH C R. 

ix) Ci-4 alkyt. 

x) phenyl. 
20 xi) -CFs. or 

xii) 
% 

-K-SOjR: 

g) beruofuryl; indoryl; azabicyclo C7.11 cycloaJkyt; or benzopiperidinyl: 
25 R 12 Is -OH or -NHR 13 . wherein R 13 is -H. 

0 

^CTK-Ci-4-aJkyt or -COOR; and 
V®is) 

cyctoaJkyt either unsubstituted or substituted with one or more of 
30 a) Ci^aikyi, 

b) hydroxy. 

c) -NR a . 

d) -COOR. 

e) CONHR. 
35 t) -NKSOaR. 

g) 

0 

-NHCR, 
hjaryt. 

40 i) aryt substituted with C1-4 aJkyl. 

j) heterocycle. or 

k) heterocycle substituted with C 1.4 aJkyt ; 

2) phenyl, either unsubstituted or substituted with one or more of 
a) hydroxy, 

45 b) -OR. 

C) -NHR 1 *. 
d)-COOR. 

•> 

0 

50 - C NRs. Of 

0 

0 

-nh(r:ot 

3) 5 to 7-membered heterocycle. any of which heterocycle may be unsubstituted or substituted with one 
55 or more of 

0 halo, 
ii) hydroxy. 
i»l)NR 2 .or 
fcr)Ci.4alkyl: 
60 Ois 



65 



56 



EP 03M 223 A2 

OH WHa NH5 w OH 

wherein R f and R 13 are defined above ; X is 0. S. or NH; and 

Wis, 
1IOH. 

2) NH,. 

3) OR, or v 

4) NHR; 

B js. independently, absent, of 
-NH Z 

V . 

lfYR« 4 wherein: ?e? 

YisOor NH.and 

R'*is 

•)H; 

b) d-$ aJkyt, unsubstituted of substituted with one or more of 

I) -NRf 25 
«) -OR, 

Hi) -NHSOaCi^aJkyl. 

rv) -NHSOa aryl, or -NHSOs (diaJkylaminoeryl). 
v) -CH*OR. 

vl) -Ci-*alky1. X 

vii) 
0 
■ 



I 



ytti) N Rg. • 

be) - — " 25 
-NH< NR 2 ; -NH^_ ^NH 2 , 

N CN 40 

x) 

0 

-NHC R, 

xJ) <5 

-NS0 2 CH 3 , 
^OH 

50 

xM) 




55 



xlii) -NRj # A e wherein A e is a counterion. 

xrv) -NR 14 R 1< wherein R" and R 19 are the same or different and are C1-5 alkyi joined together uirectiy to 
form a 5-7 membered hoterocyefe, 

xv) aryl. 60 

xvi) -CHO. 

xvii) -OP(0)(OR.)2 wherein R. is H r aryl. or 

xvitt) 

-0-\ -O-4 alkyt substituted with one or more f amine or quaternary amine; 65 
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c) .(CHjCHaO)CHa or -lCHaCHaO)*H; 

2) -N(R ,4 )a; 

3) -NR ,6 R ,# wherein R** ar d R u are defined above; 
4) 



Rl 7 
I 

-C— 



,17 



wherein: 

Y. R 14 , tnd n ere defined above, and 
Ri'is 

a) hydrogen; 

b) a/yi unsubstituted or substituted with one or more of 

i) halo. 

ii) -OR. wherein R is H or Ci-4 aikyt. 

iii) 
0 

- C OR. 
rv) 

0 

- C NRj, 

v) -CHjNRa. 

vi) -SOaNRj. 

vii) -NRj. 
viH) 

0 

-NHC R. 

ix) C».4 alkyl. 

x) phenyl. 

xi) -CF 3 . 
xii) 

- w-SOaR. 
xiii)-Ci-4 alkyi-NRa. 

xrv) -OP(0)(OR»Ja wherein R. is H or aryl, or 
xv) 

0 

-O- C -Ct-4 aJkyt substituted with one Of more of amine or quaternary amine ; 

c) heterocycle. unsubstituted or substituted with one or more of 
i) halo. 

Ml -OR. wherein R is H. Ct-4 alkyl. or Ci-4 alkenyl, 

Hi) 
0 

-COR. 
rv) 
0 

-CNR a . 

v) -CHaNR Jt 

vi) -SOaNRa. 

vii) -NRa. 
viti) 

0 

-NHC R. 

ix) Ci-4 alkyl. 

x) phenyl. 

xi) -CF 3 . 
xii) 

ft 

• i-SOjR. 

xiii) phenyt Ci.« alkyl. 
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IIV) 

0 
I 

•oc n. 

iv| *OP(0)(OR.)2 herein R, is H or aryt, or 
.vi) 

0 

-O- C *C i .4 alkyl substituted with one or more amine or quaternary anine ; 

d) A S- to 7-membered carbocycNc or 7* to 10-membered bicyclic carbocyclic ring which is eitner 
saturated or unsaturated, the carbocyclic ring being unsuostituted or substituted with one or more of 

i) halo, v 

ii) -OR. wherein R is H or Ciw alkyt, 

«i) 
0 

•COR. 

iv) 'S 
0 

•CNRj. 

v) -CH 2 NR2, 

vi) -SO2NR2. 

vii) -NRj. 20 
viii) 

0 

-NH C R. 

ix) Ci-4 alkyl. 

x) phenyl, 25 

xi) -Cf a. 
*H) 

% 

- A-SOjR. 

xtii) -OP(0)(OR>)2 wherein R, is H or aryl. or 30 
0 

-O- C -C 1-4 aJkyl substituted with one or more of amine or quaternary amine; 
or pharrnaceuticalry acceptable salts thereof. 

2. The compounds of Claim 1 wherein B b Independent* present twice and 2 is O. 35 

3. The compounds of Claim 2 wherein J Is NH J( and Q is 



40 





SO 



55 

5. The compounds of Claim 2 wherein J is NH 2t and O is 
H 

v£/ 60 

6h 

6. The compounds of Claim 1 wherein B is present once and Z is O. 

7. The compounds of Claim 6 wherein O is &5 
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10 



i 

CH 



K 

OH 



8. Th« compounds of Claim 6 wherein Q Is 



15 



30 



4 



9. Th« compounds o( Claim 6 vvtwrtin O is 
H 

OH 

10. The compound* of Claim 1 wherein B la aiways absent. 

1 1. The compounds of Claim 10 wherein Q is 



30 



H 

i 

OH 



CH 



12. The compounds of Claim 10 wherein Q is 



40 



45 



SO 



X ^CH 2 

w 



13. The compounds of Claim 10 wherein Q is 
H 

OH 

14. The compounds of Claim 1 wherein Q is: 



€0 



OH P* 



- NH 




KHj R* 



or 



-NH 



if O R* 

15. Compounds of Claim 1 wherein G is: 




65 
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oh r I 

V^Sr - ""V^Y 



and 8 is abaant Of prasant one*. 
16. Compounds of Claim 1 wtwtln 0 Is 



OH 



-NH 




HM, R* 



-NH 




R 



B is absant or prassr.t onca; and 



Ft" 



J is -NH— f-C— 4-R 17 

L 



17. Compounds of Claim 1 wharaln: 
Ala 

0 

Ri-C-or R'-SO*-. wtth tha provtso that R 1 Is not an/ whan anachad to S: 

Qis: 



OH 



-NH 




or 



-HH 




R F O 
B la absant or pr«s«nt onca: and 



? 17 

J is -NH — | — C l-R 17 



16. lT^1J-o%nathyfcthytan^rK>c*r^^ 

noy< laucyl phanytaUa/iyUrmda, or priarrnacsutteafly accaptabla salt tharaof . 

19 *-<2>o1m«thylpropanoyO-5<S)-^ 
phanyUianyta/nkla. or pharmacautfcairy accaptabla salt tharaof. 

20. l*M2-m»a«oy1)-5<S)a/rtno^<S)^ 
la/ntda, or pha/rnac*uttcarty accaptabla salt tharaof. 

21. !*-{3><*rr*thYlbirtan^ 

phafiytalanytamtdo. or pharmacauttcalry accaptabla sait tharaof. 

22. tf.(3^hairtyHKOr*r»yO-5(S)-^ 
ph#nytaia/rytamida. or ph* macautteaHy accaptabla sait tharaof. 

23. N-banryW-(succlrwyl)-5(S)^ isoieucyi 
amida; 

N^2(R)-hydroxyO(S)HrtfanyO-NMsuccino^^ 
thy1)haxanamida; 

N-(2(R)-nydr xy-1(S)-»ndany1)-N'-(mathanasuWonyl)*5(S)-amin -4(S)-hydr xy-6-phenyt-2(RHohenylme- 
thyO rmarurnid*; 

N-(2(R)-nydr jr/0<S)^ndarty1)-N'-(S-oxo-2lS)-tatrahydrofurancarbonyl)-5(S) -amino^lSJ-hydroxy-e-phe- 
ny1-2(R)-{phan>1fT>athy1)haxan4mkla. 
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NH2.2Hjin^thylpropenoyl)-5(3j-amir^^ ^unoyi-Li j 

amide. 

NM1.1^l™fhy*thylaminocirt>o^ Leucyi-P^e- 
nytalanyt-arnioe, 
5 N*M3-pnenyiproc^oy1)-5(S)-amlno^(S)-hv^^ 
laienyl-amide. 

N^Succlnc7l)-5(S)-emino^(S)-hydroxy^pr^ 
amide. 

N^2(R)-hydroxyO(SHnda/iy1)-NH4-t-b^ 
10 2(RMphertylmetriy1)hexa/wn»de. 

N-( 2( R ) -hydroxy -1 (S) -Indanyi ) -N'-( methanesurfonyi) -5(S) -amino-4 (S)-hydroxy-6-phenyi.2{R)*'phenyime- 
(hyl)hexanamide, 

N^2(R hydroxy- 1 ($Hndany1)-NM4-hydroxv^^ 
nytmethyl Nummldt, 
15 N'«(metha/*sulfony1)-5($)-emin^ 
propyl] -Val-a/nide, or 

N-( 2( R ) -hydroxy- 1 ( S) ^ndam^)-NX2-<2-[2-methoxye thoxy ] ethoxy)ethoxycarbonytj-5(S) -amino - 
2(R)-benryM(S)-hydroxy-6-pr>er^ r^exanamtde, 
or pha/maceutlcaJry acceptable sarts thereof. 
20 24. The compounds of Claims 1-23. In combination with any of the tntrvirtls. tmmunomoduiators. 

antibiotics or vaccinas of Table VI. 

25. A pha/meceuticaJ compoartton comprising tha compounds of Claims 1 -23. snd a pharmaceutical^ 
acceptable carrier. 

26. A prwrnaceuttcaJ composition comprising the compound in combination according to Claim 24. snd 
25 a pha/nwceutfcaJly acceptable carrier. 

27. The pnarmaceutlcsJ composition of Claim 25. for use In the treatment of AIDS, in the prevention of 
infection by HIV. in the treatment of Infection by HIV, or in the inhibition of HIV protease. 

28. The pnarmaceutlcai composition of Oaim 26. for use in the treatment of AIDS, in the prevention of 
infection by HfV. In the treatment of infection by HIV. or in the inhibition of HIV protease. 

JO 29. The use of a compound of any one of Claims 1-23. for the preparation of a medicament useful for 

treating AIDS. 

30. The use of a combination according to Claim 24, for the preparation of a medicament useful for 
treating AIDS. 

31. The use of a compound as claimed in any one of Claims 1-23. for the preparation of a medicament 
35 useful for preventing infection by HIV. 

32. The use of the combination as claimed in Claim 24 for the preparation of a medicament useful for 
preventing infection by HIV. 

33. The use of a compound as claimed in any one ot claims 1-23 for the preparation of a medicament 
useful for treating infection by HIV. 

40 34. The use of the combination as claimed in Claim 24 for the preparation of a medicament useful for 

treating infection by HIV. 

35. The use of a compound as claimed in an> one ot claims 1-23 for the preparation of a medicament 
useful for inhibiting HIV protease. 

36. The use of the combination as claimed in Claim 24 for the preparation of a medicament useful for 
45 inhibiting HIV protease. 

Claims tor the following Contracting Suites: ES, GR 

1.- A process for preparing HIV protease inhibitors, useful for tne treatment of AI0S. having formula t 
A-G-B-8-J I. 
wherein A is 
D 

0 
f 

R 1 - C - wherein R 1 is 

a) Ct-a alkyt either unsubstituted or substituted with one or more of 

i) Ci.4 alkyt: 

ii) hydroxy: 
carooxy: 

iv) halo wherein h*lo is F, CI. Br. or I; eicept no halo on carbon adjacent to caroonyl; 

v) amino: 

vi) C i-3 alkoxycarbonyl; 
vti) Ci-* atkoxy: 

viti) -CONR'R* wherein R J and R 3 are the same or different and are hydrogen. Ci-s aikyl Of C. s 
alkoxyalkyt or joined together either directly to form a 5-7 mem be red heterocycle. or through a 
heteroatom selected from N. 0. and S. to form a 6- mom be red heterocycle with the nitrogen to which they 
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ere attached; 

ix) NR»R J . 

X ) . rt .p-R« wherein, 
■ 

R 

R is hydrogen or C 1.4 alkyt. 
Pis 

0 S 0 NH 

-J:-. -I. 

and 

R* is H. C1-3 alkyl. Ci-4 alkoxy. or NRW; 

xi) C3.7 cycloalkyi or C«- to eryt; 

xii) 5 or 6 member ed hater ocycto. unsubatituted or substituted with OH, NH or C 1 4 alky 1 

xiii) try of 6-10 carbon atoms, either unsubstituted or substituted with one or more of 

(a) halo. 

(b) hydroxy. 

(c) Ci-3 aJkoxy, 

(d) Cio afcyl, 

(a) -NR2, wherein R is defined above, 

«) 
0 

•COR. 

(g) 
0 

- C NRt. 

(h) -SOjNRj. 

(i) -CH2NR2. 
(i) 

0 
11 

-N-CR. 

1 

R 

Of 

(k)-HSOiR: 
i 

x*v) -OSJR»(R*)2 

b) aryt of 6-10 cartoon atoms, either unsubstituted or substituted with one or more of 
l)Ci-4a*yt, 
ii)CfS aflcoxy, 
W) hydroxy, or 
fc)ha)o; 
v) -NR2. 
v<) 
0 

-COR. 

vH) 
0 

-CNR2. 

vW) -SO2NR2. 
ix) -CH2NR2. 
x) 

0 

ll 

-NCR. 

R 
or 

xi)-*SO>R; 
ft 
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10 



15 



c) 5 or 6 memt>ered heterocycie; 
2} R'-SOa*. axcept R 1 i»ox*ryi 

3) 



wtvereln ^ ^ . 

R» It H Of C,-g alkyt Of Joined together with R 1 either direct* to form 5-7 membered heterocycle. or 
through a heteroetom selected from N. 0. and S. to loan a 6-memb«red heterocycle with the nitrogen to 
which they are attached; 
*) 

0 

Ri-N-C-; 
R5 



20 5) 

0 

R'-S-C ■; 

6) wherein q is 1 or 2; 

Gis 



25 



30 




35 



40 



wherein 2 is O. S, or HH. and 
R 0 is independently 
1) hydrogen; 

2) 



f u1 

-c— 



rR 11 
n 



3) -OR, wherein RlsH.or Ci-4 aikyl 

4) -NR t . 

45 5)-Ci-4alkytene-R n ; 

wherein n is 0*5 and R 10 is independent* 

a) hydrogen. 

b) hydroxy, or 

c) Ci-4-atkyl; 
50 R 11 ls 

ft) hydrogen. 

b) aryi, unsubstituted or substituted with one or more of 
i) hak>. 

ft) hydroxy. 

55 iii) -NHj, -NOj. -NHR. or -NR 1 . wherein R is H. or C 1-4 aikyt. 

iv) C1-4 aikyl. 

v) Cio alkoxy. 

vi) -COOR. 
vti) 

60 0 

- C NRj, 

vin) -CHjNRj. 

>x) 

0 

65 -CHjNHC R. 
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x) CN. 
■H) 

0 

-NHC fi. i 
xiil) irylCto aJkoxy. 

xiv) try. 

xv) -NRS0}R. 

xvi) -0P(0)(0R,)2 wherein R, is H or aryl. of 

xvil) tc 
0 

-O- c -Ci-4 alkyl si its tttuted with oo« or more of amine or quaternary amine. 

c) 5 of 6 membered heterocycle including up to 3 heteroatoms selected from N. O. and S. any of wrucn 
heter ocycie may be unaubstituted or substituted with one of more of 

i) haio. rs 

ii) hydroxy. 

tii) -NHj. -NHR, -NRj. 

iv) Ci-4aJky1. 

v) Ci-s alkoxy, 

vi) -COOR. 20 
vii) 

0 

-CNR*. 

vtii) -CHjNRj. 

ix) -NH C R. 25 

0 

x) -CN. 

xi) CFs. 

xii) -NHSOaR. 

xtii) -OP(0)(OR.)a wherein R, is H or aryt, or x 
xiv) 

0 

•O-c -Ci-4 aJkyl substituted with one or more of amine or quaternary amine : 

d) Ci-# aJkyl of C i-« aJkenyf, unaubstituted or substituted with one or more of 

I) hydroxy, 35 

IDCi^alkyl. 

Hi) -NH*. -NHR.-NR*. 

MS 

-NHCK . 40 
v) 

-NH- C- NH2. 
vi) -COOH. 

vH) 45 
0 

- C OR, 

viii)-SRorarytth*o. 
be) -SOtNHR, 

x) Ci-4 aikyt suffonyl amino or aryl sutfortyl amino. 50 

xi) -CONHR. 
xil) 

0 

-nh! r, 

xiii) -OR S5 

xiv) aryi Cio aJkoxy, or. 

xv) ary1; 

e) Cs-r cyctoalkyl unaubstituted or substituted with one or more of 
i) hydroxy, 

li) CwaJkyl, 60 

Hi) -NHf , -NHR, -NHRr 

*v) 

-NH-CH . 

v) 65 
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in 

-NH- C- NHi. 
vl) -COOH. 
v«) 
0 

- C -OR. 
vfli) -SR. 

Ix) -SOiNHj. 

x) aJkyi surfonylamino of aryi sulfonytamino. 

xi) -CONHR. Of 
xll) 

0 

-NH c R; 

f) a 5- to 7-membered carbocyclic or 7- to 10-membered bicyclic carbocyciic ring which ts either saturated 
or unsaturated, said carbocycttc ring being unsubstituted or substituted with one or more of 

i)nak> 

li) -OR. wherein R is H or C1.4 alkyt. 

Hi) 
0 

- COR. 
rv) 

0 

- C NR 2 . 

v) *CH2NRa, 

vi) -S02NR* or -S(O), R wherein y is 0. 1 . or 2; 

vii) -NRa. 
viH) 

0 

-NHC R. 

ix) C1-4 aJkyl, 

x) phenyl. 

xi) -CF3. or 
xn) 

X 

- i-SOiR; 

g) beruofuryl; indoryt; axabteyclo Cr-t 1 cycioalkyt; or benzopiperidinyt. 
R 1 * is -OH or -NHR 13 . wherein R 13 is -H, 

0 

-CH.-C t-4-aikyl or -COOR ; and 

1 ) Cs-r cyctoelkyl either unsubstituted or substituted with one or more of 

a) Ci-4alky(. 

b) hydroxy, 

c) -NRj. 

d) -COOR. 

e) CONHR. 

f ) -NHSO2R. 
Q) 

0 

-NHC R. 

h) aryt. 

i) aryl substituted with C1-4 alkyt. 
|) heterocyde. or 

k) heterocycle substituted with C1-4 aikyl; 

2) phenyl. either unsubstituted or substituted with one or more of 

a) hydroxy. 

b) -OR, 

c) -NHR 1 *. 

d) -COOR. 
•) 

0 

-CNRt.or 
f) 

0 

-NHCR.or 
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3) 5 to 7-menibered neterocyde. any of which heterocyc** may be unsubsntuted or iuo$tiiuieo w<ir> one 

or more of 

Ohato. 

«) hydroxy. 

W) NR»»OT 

(v)Ci.4 «lky1; 

Ols 



H X 



OH 

wherein R* and R ! * art defined above; X is O. S. or NH; and 

Wis 

UOH. 

2) NHj, 

3) OR. or 

4) NHR; 

B is. independently, absent, or pc 



-NH 




25 
Jis 

1) YR 14 wherein: 
YisOorNH.and 

R"ta J£? 
•)H; 

b) Ci-i artcyl. unsubstttuted or substituted with one or more of 
I) -NRj. 
H) -OR, 

W) -NHSOtd-4 aJkyl, 35 

hr) -NHSOa try. or -NHSOi (dlalkytarninoaryl). 

v) -CHiOR, 

vl) -Ci^ alkyt, 

vU) 

0 40 

-COR. 
vtt) 
0 

•CNRt. 

be) 45 

-NH r . NK 2 ; -NH ^ ^-NR 2 . 

fcl N 



CN 



Ph. 



50 



X) 

0 

-NH! R, 

xJ) 55 

-NS0 2 CH 3 . 
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10 



xlM»^Ri # A # wt>efe*A e Uecouflterton. ^ 

w) -NR 1f R u wnere*n R" and R" at* me urn or different end are Ci-i aikyi »o»ned togetne. d.r.ci^y to 

form a 5-7 membered hater ocy ;le. 

xv)ery1. 

xvl) -CHO. 

iv*) -OP(0)(OR.)t where* R. la H or aryl. or 
xvtt) 
0 

-O- C -Ct.4 aikvt substituted wrth one of more of amine or quaternary amine . 
c) -{CHjCHaOJCMj or -(CHtCHtO)«H; 

2) -N(R 14 )t: 

3) -NRitR" wherein R" and R" ere defined above; 
*) 



15 



20 



c 



il7 



JO 



as 



40 



SO 
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wherein: 

Y, R 14 . and n are defined above, and 
R"ia 

•) hydrogen; 

b) aryl unsubstttuted or substituted with ona or mora of 

i)haio. 

H) -OR, wherein R Is H or Ci-4 aikyt. 

i») 
0 

-COR. 
iv) 
0 

-CNRj. 

v) -CHaNRj. 

vi) -SOaNR*. 

vii) -NRj, 
viii) 

0 

-NHCR, 
tx)Ci-4 aikyi. 

x) phenyl. 

xi) -CFa. 
xti) 

t 

- ft -soaR. 
x«)-0-4eikyt-NRa. 

xiv) -OP(0)(OR.)a wherein R. is H or aryl. or 
xv) 

0 

•O- C -C1-4 alky} substituted with ona or mora of amine or quaternary amine; 

c) heterocycie. unsubstttuted or substituted with one or more of 

i) halo. 

ii) -OR. wherein R is H. Ct-« alkyf, or C1.4 alkenyf. 

m 
0 

- COR. 
iv) 

0 

-CNRj. 

v) -CMjNRt. 

vi) -SOjNRi. 

vii) -NR». 
viii) 
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0 

•NH c R. 
■*) C i-4 alky*. 

x) phenyl. 

xi) -CF>. 

X 

- * -SOjR. 

xitt) phenyl C1-4 alkyt, 

xiv) V 
0 

-OCR, 

xv) -OP(0)(OR,)j wherein R, is H or aryl. or 
xvi) 

0 

-O- C -C 1 -4 alkyt substituted with one or more amine or quaternary amine . 

d) A 5- to 7-membered carbocycitc or 7- to 10-membered bicyciic carbocyctic rtnp which is enner 
saturated or unsaturated, the carbocyctic ring being unsubstituted or substituted with one or more of 
ijhalo. 

H) -OR, wherein R is H or C1-4 aJkyt, 20 

m 

0 

•COR. 

*CNRt. 
v) -CHtNRj. 
vl) -SOtNRj. 
v*) -fJRj, 

vtt) JC 
0 

-NHC R. 
tx)C,-4 a*y1. 
x) phenyl. 

Xl) -CFj. 35 
X 

- K-SOfR, 

xtt) -OP(O) (OR.)a wherein R, to H or aryl, or 

xtv) 40 
0 

-O- c -C1-4 aftcyt substituted wtth one or more of amine or quaternary amine: 
or phOTTttceutfcafty acceptable aaita thereof, 
said process being characterized by 

a) forming the desired Q component dury protected on Its amine group: <5 

b) couping on to the carboxy terminal end of said protected Q component the other components 8 (if 
present) end/or J. aether one by one or together, each component being duty protected when necessary 
by p<u l e cu ng groups which are adequate to both the particular coupling conditions and the ammoacid 
co mponents end analogs thereof Involved In the synthesis, by forming amide bonds by any coupling 
method erf ermer soluttor^^ so 

c) removin g the amine protecting group originally contained in the Q component and adding the amine 
protecting group not useful or caavTwnly employed In peptide synthesis (A) by reaction of the amine 
obtained wtth the desired A-dertvatrve ; and 

d) removing any additional protecting group which could be present If desired, or rf necessary. 

2. The process of Claim 1 wherein B la independently present twice and 2 is O. 55 

3. The process of Claim 2 wherein J is NHj, and O is 
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4 Tha procass * Claim 2 wtwiftm J it NH J( and O is 




5. Tha pr ocaaa of Claim 2 wt*r«in J Is NHj. and 0 ia 



C 

6h 

6. The pf octaa of Claim 1 whartin B la praaant ooca and 2 is 
7 The pf ocasa of Claim 6 wt*ratn Q la 



H 

i 



t 

CE 



OH 



8. Th« process of Claim 6 vwtwrtin O Is 



X 

ii 



CH-> 
N 



9. Ths proesss ol Claim 6 wrierain Q Is 



H 

i 

OH 



10. Ths process ol Claim 1 wharain B is ah»ays absant. 

11. The process of Claim 10 wherein Ob 



H 

i 

OH 



R9 
i 

CE 



1 2 Tha process of Claim 10 wher ain Q is 
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13 Thepfocassot CUtm lOw*ere<nOis 



OH 



14. The process of Claim 1 wherein G is: 

OH P* 

-^^^X^N^ or 

T T ■ * 

1 5. The process of Claim 1 wherein 0 Is : 

OK »* KH, ** 

or 

o t» o 




OH ST KH, »~ 

•r^V - ™V N Ar • - 



and Biaabaant or peasant onca. 
16. Tha precast of Ctaimlwrtaraln Git 

*• o J. 

8 is absent or praaant onca; and 



J is -NH— 



Ft 17 ' 



-C--4-R 17 



17. The process of Claim 1 wherein: 
Aia 

0 

R i • c - or R '-SOi-. with tha proviso that R 1 Is not aryl whan attached to S : 
Gia: 



OH R* 



HH, B* 



R t o p f o 



6 is absent or prasant onca; and 



Rl 7 

I 

J is -NH — | — C 1 



-r17 
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18- The process of claim \ wherein the compound obtained »s NMl>dimethytethyla.Ti.nocart>o- 
nyl).$<S).amino-4|S)-hyoroxy- 5.phenyl-2(R)-(ph«nylm6lhy1)h«i«noy*-teucyt.ph«nyl*i«nyl4fn.de. or phar- 
maceutical* acceptable salt thereof 
3 19 The process of claim t, where* the compound obtained is N^(2.2-dimethy1propanoyl>-5(S) -am.no- 

4iS)-hydroxy^-ph«nyt-2(RMphenyimetr^)^ 0f pharmaceutical* ac- 

ceptable salt thereof. 

20.- The process of claim 1, wherein me compound obtained is NM2.th.enoyl)-5(S)am.no-4<S)-hydroxy. 
6-pheny(-2(R).{phenylme!hyl)hex«noyt-^u<^-pnenytel4n^amide. or pharmaceutical* acceptable salt 

W X Vv^The process of claim 1. wherein the compound obtained is N*-(3.3-dimethyibuta^oyl)-5(S)-am.no- 

4(S)-r^droxy-S-pheny*.2(n)-(phenyi^^ 0f pharmaceutical* ac- 

ceptable salt thereof m (i _ f _ 

22 The process of claim 1. wherein the compound obtained is N'-|3-phenyipropanoyl)-5(Sl-am.no- 
15 4(S)-nydroxy^-pheny1-2|RHprwnytme^ or Pharmaceutical* ac- 
ceptable salt thereo* 

23 The process of claim 1. wherein me compound obtained is selected from l^-benryf-N -(succi- 
nct) -5<S)-amino-4(S) -hydroxy ^phen^^^ isoleucyl am.de; 
N^2(R)-hydroxy-1(SHrKiami)-NMsucd^ 

30 thyt)hexanamide: ^ . 

NM2(R)-hydroxy-1(SHndany1)-NM™tr^ 

r^-2(R)-(phenytmethy1)hexanamide. 
2$ NM2>dimethy1propenc^)«5(S)-™ hexanoy^Leu-Phe. 

N^i^ifnethyteth -leucyl-Phe- 
nyialanyl-amide. j% . , A 

N^3^rty1p*opa/K3y1)-5{S)-amif^^ 
30 la lanyl- amide. 

NMSu«UrK>yl)-5(S)-amiixM(S)*^ 

N-<2<R)-hycfroxy-1(SHn^ 

2(R)Mpr>enytmethy1)hexanamide, " „ j , ^ J 

thytjhexanamide. 0 _ 

N-(2(R)-hydroxy.t(SHndanyt)-NM*^rox^ 

nylmethyt hexanamide. J ^ f _ . _ ^ 

NMrr*thar*sulfc^)-5(S)-amir«^^ 
propylJ-VaJ-amide. or V 
NM2(R)-hydroxyM|SHndtny^N^ 
2(R)^enryM(S)-hydroxy-6-pheny1 hexanamide. 
o* pharmaceutical* acceptable salts thereof. 
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